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[0 0 7 3] %ft£M l<7> (d) (e) <7)rflh 

HtttC7-X««8. KK >««9. R»« L 0*« 

[0 0 7 4] *jjJE«-C(i. »7^iS5Sil7f> 
IgTFT^ft^t^oSigfliiftria^T^, ao. 
[0 0 7 5] *fll±+#W*<. fffflJaizEE 

[0 0 7 6] mmm 4 > 4 T»a l tastajs 

[0 0 7 7] fiffllfiiiL-ni. #7 Xgfc 5 COl!:* 

C VDiSKcfcO 2 *m <7?MJ9 TffMT^o C^Scot^ 
Xv C VDifettli. iMxiU, *> 7 > I fl i ^ c 
nu Si80sc cmRBL, ARBS 3 5 0TC. Sf5 
E^lTorriLfc, ^<?>f&. -±E3ME« 3 ttco 
(a) ^ (e) 7ntX*?T^ fcfc'L, 7'n-tx 
(d) Ttt. «7XiI*l7f>n^c?)TK<, 

T*. ^HJSSfllTtt, H7<i7f>yS€ffli^o ft 

m, Osccm. A7-2 0 0 W. E?7 1 0 ()m 

TorrtLJt. 

[0 0 7 8] ***«Tli, IHA»tf7'ni:X#»A* 
/f7X««<Ox.y^>yicj:SGaia»JSct0fi. x 

[0 0 7 9] ftfe. GDO»*H I 5 L iLT. SfL^'J 
d*Wf#T*S. £bic, it0flfi«J«IIlc3IJSE« l ::E^ 

y^^yyo-tx^saiiT**. 

[0080] (hjem 5 ) 38«W5!cfflt»ts»gaatB^ 



(8) 



4$M ¥09-054318 



[o o 8 i] oa£> 1 5 a&^TFTSi^gise ts»« 1 
o<koraiciiP.ittaaiST*5*«*«i»J»3 o#»as 

[0 0 8 2] Kli&afcfcKStt, 

OS $ £ T F T S^COBJS IZ&ftVfft < r * C t tfi? 
2-5. £biC. ^<7>±^£IT$#*£*SB3 0T1 un<D 

So 

[0 0 8 3] ^<7)*£3L *2lie«T»S*Lfcfi»«<0tt 

So 

[0 0 8 4] ft *SI«fi«(C*Jt>Tt>. TFT*?B 

IT, H--XUR 3 8 0 0. S^ttjRgtKR 

<h LT. 0j£fL¥£tHM-5OO l£ffl^Tt>H«<D» 
SMWft-?**. B#tt*ffSfc^lr«B (flit 
tf. B*fl:*HRN-8 I 2) «4Htt. &j»B («*. 
fiB*ft*«N"T-L 6 0 0 8) £tft>Tk> k>7h 

[0 0 8 5] *»BHTtt, ^7XifiH'!^C 

BfmZ&rtX. Z.ft£mZZtT\ T»Hiat»fiEL 
[0 0 8 6] *tAEffl6£m>fc5fttfitta 

assno)«fiis6H8ics-r. *x£hm:. JtEE 
ttonstspj i c *j it a E»fi*fta» s^o r^f^ 

v K 'J ? XXEft^TSaffl** #-tffig?l?B h 7 > 

[0 0 8 7] **18«(C*5tt*S9*Sa«Elia*»llWB 
it7'n-feX£SfcfET<5. 
(a) #7XS«Jb5iCC r 4JR£XM-y 9*) >?&\Z 



«t *5 5 0 nn»fi)E L . V/-X««8. K l/-f >«ft9 ftt* 
«^«*C rft/ltzJ: OifMTS (1PRS) . 

(b) K-t^yH, ^^r*/iI7. y-h*S»BL6 
^^7^7C VD(CJ:Oil«lJiKB*fTofc. C«7)>#. 

;l/7 7X->'jn> (nra-Si)S£l'00nu. 
T*##IB(Ctt. 7^7rX->'jD>BS I 0 0 nm. 
y-MWWlZtt. x'J3>IMfcB*3 0 0nii, x'J3 
>£<fcB£ L 0 0 nm, idWLfc. 

(c) C r£B£X/s-y*'J >^ffiiCJ:0 5 0 nnffirt 
L, y-htiL 5<!:TFT* : F L 8R6<n7< 7>K& 
tf, GD&2 1 JMt^ (2PRI) * 

(d) 7;^-<!7A*X^7 ?'J >^^ICJ:0 3 0 0 nm 
#*U Sltffil 0*MT5 (3 PRE) « 

[0 0 8 8] 77X'7CVD£iCcfc«B 

•> , J3>B. nfflT^:^7 7X->Ua>lla5jSHftft 
tt. *J6«l£H-:hLA:. TFTIf7 

^'J □ >8$Hfcl£* ->'J 3>SffcR. 7^77Xy')a 
>B> n$J7^77Xy'j3>||M 7 f>yi & 

[0 0 8 9] *3ttt«!C*3'^Tfc. S^i:;ifM$ 
ttSCDdili, ±E (c) ^TFT^^g(im>fH]P^!;^ 
f£f 7'DtX«ft^^^:(!:^*5 ; 
ttic. 7?TY77HJ^X^fi]^fc«IX?^-tfJii 

So *^#J^£PRScl*3 >ft*9, f£*C9 6 PRiCtt 

a/*> u a >mtm/ v u 3 >s(tH/r ^ 7 r x >> 

U 3 >B/ n ST 7 7 X > 'J =i >B/? a ^<n«H 
EldbCOS^IS. /MIEB(J0BffT?*i0. 7 0 Onmfljf > 
[0 0 9 0] ft*s, ±E (c) TfBfiltSn/tODdi^sFffi 

[0091] ^Ac, cnfimT^. ^«*7xn 

[0 0 9 2] ±E«)<t*3 0ffaLtT8SfflSfii:, IT 
OBffi^Wl^lTSct^^LTfitt&^li-fc. >i*i. 

«a«<ns»«t*tiSifl'JSfi^)iaw«a^affi!;}d:. E 

Iftffla^SESn. i35S«tt7'7X^'yi7fi : F*OX'<- 



& 9DSMS^*^fi3Xht. *KLt. £t. JtlnJ 
[0 0 9 3] **ffi«<OIHldbO«Stt. 7 0 0 am 

ekwjsmu ^ffi^js, mini. ¥«»n<oRff«sA 

[0 0 9 4] (Hffiff)7> *K«W^3l»Eflf;flJ^tE# 
r-f 7V h'U ^XBIWflX-f ■yf>^T*5i^j' 

[0 0 9 5] *Sffi«(C*5tt3>K»ffl3BEfi**SSKwB 
i67 , n-tX^. (d) 0)lSEt^»i3IJfi«6 tra«T* 

[0096] (c> *t?*itiMi«6 tmmzfto. 

(d> lft»H3 OfcritBL. 3>*fr h*-JM9«# 
f«T£ (3PRS) . 
(e) T/bSH^ASX'Vy^'J >yjSfCJ:9 3 0 0 am 

^wsi osjbst* (4PRD o 

[0 0 9 7] *HSSf»-C. y^X^CVDffiiCAOfSK 
Lt. x«j3>*ft«. >"J3>SfkJB. 7^7 7^ 

tt. £X. gffiftl <hfl-£Lfc. St. TFTifT 
-f 7>H 5 0 0 7 — 8«f&Rtf. 030 2 1 &tiMDtZ*b 

[0 0 9 8] *3|j!£M<CfcHTt>, «HEHffi«6<i:H« 
IC. Kit«*ffi!CJBfiE$n40ndbtt, ±E (c) COTF 

BBTCBXlPtf-WBTFTft/H^tt*. HSSPJ2 
(CE«<0i2x?;tf-fSiITFTtcJ£^T, 5bCPRI 

[0 0 9 9] Bfl£i2 I ±«C»«LA:***ieiiaR*Ctt. 
B£<L^RN-9 0 lcoBfttttf'J-f ^ NKSfflUfc. 
^J5)t*#(i. *J£«2i:H-*Lfc. JtfSOOifi 2 LOJb 
»W«*«W3 0TUi OTBBTBSCiiKJ; 
0, Eadbl«efta*»b^^LT^S. *-CD8«, USE 
«2Tf#fcntR»«£H«K. fc* IE 

went. 

[0 10 0] fcfc. *jt««<7)«^< PRSte, fflEE 
SS£?)||JSPJ6^^P RSc3fCtt-<T, 4-1 MUD LT. 4 



«BB¥09-054318 

[oioi] st. *ge«6wcffl^ts»«sffiic«-r 
[0102] &*. ±e (c) -c^fiJt^ntGadj^^® 

[0 10 31 Sbi:, KiNfilOtt, TVffllfitEfflOA 
<T£* BBD*«. 8 0-9 0%££#£:i 

[0 10 4] WEEISO HJfiW 6 tHflStc, ft 

a8*BB£HBi. raa^**#t. 

[0 10 5] *3lJS8*ilT«. TFTS^fflSS-MH 

fflS#fflff«**«B*ffiflLt. BRttiUBlcgfttt 

*sa«t^*r«»ifiiw«sffl^t«^ti»uTfc. ra« 

1 8 fC, S5jtttK*ffll»t*&<t. B5Ete*S;*fc^* 
U-f* HR*ffl^t»^e07'D-l:xifiH**T. S3fc 
«fe*ftlWI*ffl^tJa&. (a) fifiK. .(b) Bit, 
(c) X-yf>yi@i. ffi^3Ifi-rz»e^. 

Sff-Sfc*^. (a) ttttJRf£H. (e> UvXHl 
(f)BJt. (g) «(*. (h)x 7 f>y, 

[0 10 6] *<7){l!iOB3tttJIBi:LT. IgfiEtfj 2 TtS* 

-XUR 3 8 0 0, B3tttjS««tLT. Big/t^SH 
M-5 0 0 1 *ffll»T*>lB|«|(Z){a**<«B«T^*. 
[0 10 7] (*5£W8> *£W<D£««Kffllit£» 
B«iiftSiSB<0»iiIg*l2 1 9 dint. £3£ffi0iJ 
tt. ±EE®^5lffi^3lCi3Ct^RSt^^B a Ba^^^O 

-BilSMB K 7>y7^SBfflLt. 
[0 10 8] «X^#-«ii»IHh7>vX^coSiS7 

(a) *7X*«±5«CC r »XA 7 ^J >^ffiiZ 
cfc0 5 0mn^/SU y-XtS8. HU-OBK9&;* 
ft^BSC rfcBKiOJBfifcT* (1PRI) . 

(b) K-e>^l. #W«tBl7. y-htftS*L6 

frfyXi.C VD(C£0BS3Wt«*fTot. w^>*, 

7 X -> »J 3 > (n-a-5i) l«:l0 0tira. -trl 
T*«*Il:tt. 7^77X->'J3>g*L0 0niD. 

>S<taS^l 0 Onra, SURLt. 

(c) C r4I*Z/t-y 9*1 >?fc\Z&n 5 0 nmfF^fiE 



(10) 



«IHJ¥09-0S43iH 



If* CDG2 I ZBftTZ (2 PR@) . 
10 10 9] ^'77jffi50X7^>yii«M 
W3i:Rliat(Zffo/t. 

(d) (c) iC*sv^. TFTS^OT-f v>Kfta 
CJC. 03£b^fi)t^r-^)iZ, C r /-> »J 3 >ftft*/-> l J 3 
>gftK/7 U77X>»J3 >Jg/ n Sift 7€/t 7 7 

a)#7^««WX-y^>yS:fT9. 5 0%*o{fc**B 
*®a£ffil>T, ^'7XSMUra i-yf>^l/t. 

-toe*. T»o#7x*«iarai:±»«)iaia€^* 

(e) 7J^-«>/»^7^'J >yfelCJ:0 3 0 Onm 
»fiSU EIM6 1 0S»tfLt (3PRg) . 

[oiio] i»cost«e«6 jccwoBarn 

trtZZtlZJ: GOG i 5 3£>iS££TFT3g^£>& 
Jl»CflES*-fB<TSC<!:A*"C , #3». l^ot, PR 
a*»^r^<t&<. iSttflgTFT£f#£Ac£<7)IliIIg 

(0 1121 *ffl±+»9i*<. «M«HIZE 

[0 113] fcfc. *H«SWT*a, gS-OGDdiJSitte, 

[0 114] <3Sli8M9> ^JEM^HlfiWfCffl^fcSI* 

a!«ftas«B<wBiiies:ia2 oic^t. 

x Y 7 V h 'J y X XSIW8 X -f -y ^ > 5/ 31 ? T « -5 i£X 
[0 115] IIlX^7i-«figf5JJgh^>vX^(7)S!ijiX 

attjt>E«6tra«iifT^, jggtts^iHiiOiom^iuui 

[0 116] *SU6«Ttt. »-<Z)[HIfl«ffltt, 

[0 117] <%&0!l I 0) **ffiWTW. HSg#l2- 
5, 7-1 0«Cfe«0)«|jtISiH«<zBil*tlfcRW 



5^K»ss«fta^aB*«flt-r-5 ^t^^, 

[0 118] *HS6W?«:, C0O(7)J:gfitc®7t1l^ l M 
S FH <BBffc¥RX- 9 0 2) £7?t< 7?h'J> 

UB«<«a>fiMg$WL. n>*? h*--iHC<fc*)«E 

[0 119] Z<»zi>9>? h*-^»JSS!CffifflSn^7 
7^/^->H »*<^il*rt8R-t?a?5t*iiB!iEBL 
to C<7>vx?££/8LT. S#tt#U-f = MMlcB 

»tETffltfiBr*3>^^ h*-jH2B^<. 
K^fflfl'JJClEB^tit. fcfc. *Hffi«T«. -iaio 

[0120] §7 (a) \Z3>*9 b*-M1rm&mm 
WT*a*S. ®7 fb) h^-;HSB^T 
«R'JT£*«S<0¥BH*:;KT a (a> Tii, *-^fl5 

LT, #3£fiS#J (b) fjn>*? h*-;M£B4 9£. 
ftBsRrtSWWWTSftS-fr^Ci-C. 3>9 9b*-H 

[0121] (HJ5S0ij I I ) **S6MTtt. 3I»J 2 T 
ilfe7^f>f 7^ MJ£ X«iWmci£X*#-»ii 

sih7> vx ^ t ^ sstfflafla^KB^) x- * 

Lfcs»fflafl**SB<sos»8Ba&cxy- h x k u 
—> - *«:Sr*«^wffflittiiia$ia2 t ^^-r, 

[0 12 2] **ffi«Ttt, *M«2 0)BiSlS (a) 

^XSIC^^T, y- h«« 1 5 >C3fi 2 IfflWCr 's 

-hX hU-vttffl^C r /^->2 1 1 Sfl^BltT^C 

tjami«*«2tB«izffBLt. *e^flt 
3 o^^ltjs^ i o tww&g&£fz'<zy- hX h 

[0 12 3] ±E. tt^JS*Wff»«. K«6M2 0>Ba 
X@ (a) wia-Cffiffl-r-S^x^^ffiST^/i'i-tT. 
7^x^r 7t h'J^XBlfciR^diQadb^BifiyD-feX 
T. AESSSfiZkafy-hXhU-vfffl/x^-x^lBi 



(ID 



«Fffl¥09-0543IS 



[0124] $b!Z, JtWS*»«K:cfcaS»«affi«) 
giSIHIdhffiii^a^^^fc^tC, SMSSfiA^. y- 

[0 L 2 51 *H»S«Cfc^Tfc. 7^f^vh»J^ 

»*tt«E«*<tattr*o. BienisatiiJnattac 
£<, **rn. «ttfcBi^iE£tfT*E»ffl*a» 
[0126] in&w 1 2 ) **«s«-ctt, nmm 2 t 

("OXSKiSUT. ';-X«S8, KU-f >««9£IBd!i 
iHtt'fcfPBLfc. *tM3 0£frLTKIf 

Bi o<hffif«tta2 2 i<BmTB«sac£B*-t*;: 

[0 12 8] ±E. itMSlcoftSfi. 2?ffi#J 2 <7>*Kii 
Xg (d) OlfiTffifflr^TX^SrffiJirs/fWT. 
7^fY 7*7 I- U ? XK«i* : Pt03a<©Kil7 , D'fe^ 

[0 12 9] 2*>IZ* tttt9JgB»K£J:&Eft<K£B 

[0 13 0] *3gfigWlC»t^Xfe- 7^r^7h<Ji7 

[0 13 1] L 3) **«g«fiJ-CS-i. «SfiW2T 

ttfr b Of € £*H1 JnmiX€: # ii^ S "Cftf*-* S 

Lfcs»fi*a«ssn©sfSWtt***r-r««*wK 



[0 13 2] *3l««T*i. 3ISS<fl2c7)£|igig (d) 

ffl<DC r 2 3 I *LT. ^iiXS 

(e) <03>^2^ h^-;U4 9JBls!cBi-:*3t»T. 7-* 

• Kl^<>tt«iHliCJB«$nt*MSB»ffl0C r 
./W->2 3 1 £K»« 1 0<7);3>$-^ hg[i2 3 2*JB 

MSI O^BWMtAfflC r /^-> 2 3 3<7)^TS« 

[0 13 3] ±£. 36MSl<?)f^Btt- Hffi«2WBifi 
Xg (d) t (e) ^ii-c^n7X^€fI1*5 

[0 134] Sb!:. 3fe^e»»«tl-:J:^g»««iBW> 
4. 

[0 13 5] ^^Cft^tt. T^t^ 
XBttS^tGfldbOTBiSrn^XTraBSliffMT'*.. ME 

KW«ttteS*ftSltr^o; BiSlSft£«MrnStf$ 

[0 13 6] &Mm 1 4) S2 4tC. *3ISEW0>glt 
9«aS$BB0)»rffiH«^T. C0«B«ro±. 
0*11 3T. ISSMCr/^-XT)^. Y-hS 
S&WISUDC r/t*->2 3 3 t£»«l 0££n>? 

* hg(S2 3 2-CttttLTt**. 

[0 13 7] cncj:0, TFT£TBS(cflM£*l/t:y 
- h*6»JK L 6^LTSWil 0 2 3 1 

[0 13 8] ±E, *W#aiOffBtt. «5g«2WBii 
Xg (d) t (e) ^XgT/£fflT6-7Xi7^^IET^ 

□ -tXT, ±EB«*fiffl'^->t)|e|B*tCIKi«T^ 
[0 13 9] S^i;. 3lL«8ft»tt(ZJ:5S»«Bffia) 

■iBEiifbWite'iLS/iotAi-:. 

[0 14 0] **flS«t»^Tfc. 7i*r^7h»J^ 



35 XB«*^iEJ£i<oaityn-txrH«r<c»fiET*, it 
[0141] (mm L 5 ) *3M6«Ttt, SiJfefi*] 6 T 

^l^t ? f * 77 h «j >? xmm^zwx * 

hx v u-ya&wr^Ji&coBfffiaiiiasrH 2 5 tc* 

[0 14 2] *38iSE«Ttt. 6 ©8U6X1S (c) 

U--V&2 5 1 a)IB7f«««*Cft»+*Ct^T« 

[0 14 3] ±ffl. ^J'J^acOf^Sfi, HS£^J2C0ffilii 

is (c) ^laTffifflT^vx^sfiHrs/swT?. 

7^x^7-7 h 'i ? XSg®)^^ ^COdbCOSilTD-tX 

[0144] s-ofi. atMsi»*ic«fc*R»tsaffi^) 
ftBafiiidiSsasJint*^ *««Ba&& y- 

[0 14 5] *3Sffi«UfH>Tt>* T^x^yvh'J^ 

s»«tt(fie*fts ti-ra^. sfixfiSfcifiijosit* 

[0 14 6] (3SSSM16. 17, 1 8) 1&7>9X-m 
[0147] H2b. d2 7 4 H2 8IZ. HfiStfiJ 1 6, 

17. 1 8«)Sws!?(8a**a6iB<?)Rffiias*-r. 

[0 14 8] SfiW16Tlt 7-X, KUOtSi: 
HliKfflttfcC r/\*->2 1 1 ££&Rl OfC. * 

[0 14 9] SJEW17TI1 y-haaa<h|BlH^Bfi)t 



2) <£fffl¥09-l)n43!S 
gfc2 3 2 Tfgg!L, wtl&y-X, KU-f >«I£flH 

[0 1 5 0] jgfiSM I 8Tlt V-X. KK>««£ 
HJBlCJBfiSSnfcC rA7->2 3 3 tJK»« L 0>£ 

=r>^ hSR2 3 2-?»8il. znty-haBifBiii 

[0 15 1] 2?JSS0iJl 1- I 8-Ctt, TFT3R?ffjiE05 

[0 15 2] (^tS#J 1 9) *5KWO*ffi«lCffli»fcK 
»5!«a»«SSBWHiixS*H2 9 \Z^T, Wt'.z%fo 

m i -iiffiw i o(cie«so*a^os»s«fi**sH 

£fclt£7?-r-f 7"7HJ ^XlggjH^!'*^ S«h7 
>vX^A«ffifflSnT€tA<-tl(II8E*n§fci7)T ! :S 
fcn. *9SJ5S*raa. 7^x^7'-7h'J^xffiSj^r:c 

[0 15 3] *SffiOT^*;t^g!ltS!«a«SSHcoa 
ffirn-fcXiDiBfi. TW««tLT*i. #7XSS£/B 

L U— KJIS 2 9 l*s«t^lHIi£b/s^-> 2 9 2Stt?f£L 

LTS i NxlB*:5 0 OmnfiSJSL, il^tf)?* hU>X 

9 3&tfK»«0CDrib2 9 4£flML£ (b) , £b 
7^5-^A^rXA-y^tJ >ytt(CcfcO 3 0 OniUS 

[0 1 5 4] *<0l£. ±EM I MK^SfPBLfcW^X 
SS5 4:. awW«H«0 I T0 2 9 5rt<. 'J — H««2 
9 1 tia3J1"S*lft!ZlSI»tt!CfKfi£Lfc»|fiI«fi«2 9 

«t*5, M I MR^SrJBBeL/H^^XSttS tWfSJlMiBlfi 

2 9 6i:*j. tmwmnmzn* msmtrvxf-yy 

S£KiiL£o I8»±t»«5<. «fHI««CEjttT-5a 

[0155] cn»^i2 o) *fm<v%i&m\zm^itfz 

»S!«fl*^ISBWSiSXS«:H 3 0 ^tfTo *3ISS« 



(13) 



[0156] *sffiHic*5Jt*s»ffl«fla*aiB«)a 

<0TKB*«»T*. (b) O)IgT»*<07* hl/i/ 
Xh£lCj;9 A^-x>yu Bft>' , J3>R£X<y7' 

S^t* (c) . 

to 1 5 7] niEfce«^>xffi0i 1 9tmm 

[0 15 8] *»JE«Ttt, ^7^IMt)i7f>^ 

gnxhT, *«Lt. $t. »r^«as««i^ RGB 

[0 15 9] (%tE0l2 1) 03 l(z*H«WCSiEL 

[0 16 0] *£ig«mi. tt8EtE«0)*J6«2 0<O 

H3 0 (c) (DM f \m=FB<r>&&mBmL<fc%itii<r>vn 
<a*»*Lfcft. mit^'M S K (RN-9 0 1) 3 
1 9 0tTB*S. 

->»JSL. 2 5 0TCT3 0 »BB<0*«tJ« tf? 7. CO 

5-2 <7>m/?T{S?. iMEM^tKWIfilOttt 
□ h*-JU3 I 2(CcfcOf&6c£tl*. 

[0 16 1] BMESittWIltt^T. PRa*4lHMnr* 

*Jfl^fcEttfflflEfl**i6B.fc 0 fctts X hT*«-e* 

[0 16 2] ^oo?s. netcEiK^iiffiM 1 9 

*7XSJSSffl^T. BAS;k£B£S&1£. 

#BL&. gfc. WfilBiSSffJlC RGB #7-7 

[0 16 3] (9ISSW 2 2 ) *58WO)jtSfi«(Cffl^fcfi 

«Ttt, 7 r -7hU^xSRft* : FtLT. MIM 

y-f*-K*JS6fflL. *<0'J-K««KTa*flH>fc. 
KT^BfflXaSrtt L < S«T*. 
[0 16 4] «7^««5©±l:, U-F««2 9li: 
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[Title of the Invention] Reflection type liquid crystal display device and manufacturing method 

thereof 

[Summary] 

[Purpose] To decrease the number of the production processes for a reflection type liquid 
crystal display device driven by active matrix. 

[Constitution] An insulating film 30 is formed on the upper portion of thin film transistors 6 
formed on an insulating substrate 5 and further, a reflection plate 10 electrically connected to 
the TFTs is formed thereon. Convex and concave existing on the surface of the reflection plate 
is formed by simultaneously forming convex and concave 21 at time of forming a gate 
electrode 15, a gate insulating film 16, and a semiconductor layer 17 to islands by etching in a 
production process for thin film transistors. 

[Effect] At the production process for TFTs, convex and concave of a reflection plate can be 
formed in the same process and a high-luminance reflection plate is produced, and therefore, 
the active matrix driving reflection type liquid crystal display element having good image 
quality can be provided at a low cost. 
[What is Claimed is:] 

[Claim 1] A reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate comprising an active matrix 
driving element and a reflection plate having convex and concave on a surface thereof and an 
insulating substrate having a transparent electrode, is characterized in that there is a convex 
and concave formed by pattering at least one of a metal film, an insulating film, and a 
semiconductor film which are formed in the production process for the active matrix driving 
element, below the reflection plate. 

[Claim 2] A reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate comprising an active matrix 

1 
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driving element and a reflection plate having convex and concave on a surface thereof and an 
insulating substrate having a transparent electrode, is characterized in that there are a convex 
and concave formed by pattering at least one of a metal film, an insulating film, and a 
semiconductor film which are formed in the production process for the active matrix driving 1 
element, and an insulating film formed on the convex and concave, below the reflection plate. 

[Claim 3] A reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate having an active matrix driving 
element and a reflection plate having convex and concave on a surface thereof and an 
insulating substrate having a transparent electrode, is characterized in that there are convex 
and concave formed by patterning the insulating substrate, and another concave and convex 
formed by patterning at least one of a metal film, an insulating film and a semiconductor film 
which are formed on the convex and concave in the production process for the active matrix 
drive elements in correspondence to a period of the concave and convex, below the reflection 
plate. 

[Claim 4] A reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate having an active matrix driving 
element and a reflection plate having convex and concave on a surface thereof and an 
insulating substrate having a transparent electrode, is characterized in that there are convex 
and concave formed by patterning the insulating substrate, another concave and convex formed 
by patterning at least one of a metal film, an insulating film and a semiconductor film which are 
formed on the convex and concave in the production process for the active matrix drive 
elements in correspondence to a period of the concave and convex, and an insulating film 
formed on the convex and concave, below the reflection plate. 

[Claim 5] The reflection type liquid crystal display device according to one of claims L 
2, 3, and 4 wherein at least one of height, period, and tilt angle of the convex and concave 
formed below the reflection plate is irregular. 

[Claim 6] The reflection type liquid crystal display device according to claim 2 or 4 is 
characterized in that the insulating film formed on the convex and concave is formed on the 
above mentioned active matrix driving element and wirings, a reflection plate formed on the 
upper portion of the above mentioned organic-based insulating film or inorganic-based 
insulating film to cover the active matrix driving element, functions as a pixel electrode and is 
electrically connected to the active matrix driving element through contact holes. 

[Claim 7] The reflection type liquid crystal display device according to claim 6 wherein 
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the position of the contact hole of respective pixel electrodes is different in each of pixel 
electrodes. 

[Claim 8] The reflection type liquid crystal display device according to any one of claims 
1 to 7 wherein the active matrix driving element is stagger transistor. 

[Claim 9] A manufacturing method of a reflection type liquid crystal display device 
characterized by the steps of forming convex and concave in advance on a position where a 
reflection plate should be formed by forming an active matrix driving element on an insulating 
substrate and at the same time, pattering at least one of a metal film, an insulating film, and a 
semiconductor film formed by using a production process for the active matrix driving element, 
forming a reflection plate on the convex and concave, mating an insulating substrate on which 
the active matrix driving element and the reflection plate are formed with another insulating 
substrate having a transparent electrode, and injecting a liquid crystal therebetween. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] 

The present invention relates to a reflection type liquid crystal display device particularly 
characterized by a reflection plate. 
[0002] 
[Prior Art] 

A reflection type liquid crystal display device does not need a back light as a light source 
since a light incident from external is reflected by a reflection plate disposed in a liquid crystal 
display device, and this reflection light is used as a display light source. Therefore, this is 
considered to be more effective technique to accomplish low power operation, thin form and 
light weight in comparison with a transmission type liquid crystal display device. The basic 
structure of the present reflection type liquid crystal display device has liquid crystals using TN 
(twisted nematic) system, STN (super twisted nematic) system, GH (guest host) system, PDLC 
(high polymer distribution) system, or the like, an element for switching the liquid crystal (thin 
film transistor, diode) and further, a reflection plate disposed in or out of the elements. 
[0003] 

The display performance of the reflection type liquid crystal display device is required to 
display a clear and white display under the state of liquid crystal transmission. To attain the 
required display performance, it is important to control a reflection performance of the 
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reflection plate, namely, the shape of convex and concave existing on a surface of the reflection 

plate, in particular, control of a tilt angle and the irregularity of convex and concave. 

[0004] 

The conventional reflection type liquid crystal display device adopts an active matrix 
driving method in which a thin film transistor (TFT) enabling to realize high definition and high 
image quality or diode having a metal/insulating film/metal (MIM) structure as a switching 
element, and a reflection plate is attached thereto. 
[0005] 

Fig. 35 shows an example of a specified structure of a reflection type liquid crystal 
display device. A counter substrate 1 is constituted with a counter glass substrate 2 and a 
transparent electrode 3. A lower substrate 4 is constituted with a reverse stagger thin film 
transistor 6 formed on a glass substrate 5, a polyimide film 7 which is an interlayer insulating 
film formed thereon and a reflection plate 10 which functions as a pixel electrode. 
[0006] 

In this example, as an active matrix driving element, the reverse stagger thin film 
transistor 6 is used, and the reflection plate 10 is electrically connected to a drain electrode 9 of 
the thin film transistor 6 through a contact hole 49. 
[0007] 

A GH liquid crystal is located between the counter substrate 1 and a lower substrate 4 as 
a liquid crystal layer 11. 
[0008] 

A light 12 incident from external passing through a counter glass substrate 2, a 
transparent electrode 3, and a liquid crystal layer 11 is reflected by a reflection plate 10 and this 
reflection light 13 is used as a light source of a liquid crystal display device. To obtain a bright 
liquid crystal display device, it is necessary that light incident from several directions is 
efficiently irradiated toward the front of a liquid crystal display device 13. Therefore, convex 
and concave shape 14 is provided on a surface of the reflection plate by forming convex and 
concave 18 on a surface of the polyimide film 7. 
[0009] 

Fig. 36 is a view illustrating production process of a conventional reflection type liquid 
crystal display device. The production processes for transistors of the liquid crystal display 
comprises (a) forming a gate electrode 15 on the upper portion of a glass substrate 5, (b) forming 
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an insulating film 16, a semiconductor layer and a doping layer 17, (c) patterning the 
semiconductor layer to islands, (d) then, forming a source electrode 8 and a drain electrode 9. (e) 
thereafter, forming a polyimide film 7 as an insulating Film to form convex and concave 18 in the 
reflection plate formation region, (f) forming a contact hole 49 in a polyimide film 7, and (g) 
forming a reflection plate 10 to form convex and concave 14. As the formation of the convex and 
concave 14, the method of patterning the polyimide film 7 has already been known. 
[0010] 

According to the above mentioned processes, the number of photolithography (PR) 
necessary for the production process for a TFT substrate of the conventional reflection type liquid 
crystal display device should be six. 
[0011] 

These methods are disclosed in the Japanese Patent Laid-Open No. 61-6390 , or 
Proceedings of the SID (Tohru Koizumi and Tatsuo Uchida, Proceedings of the SID, Vol. 29, 
157, 1988). 
[0012] 

[Problems to be Solved by the Invention] 

The conventional reflection type liquid crystal display element is produced by a lot of PR 
processes and a complex production process as mentioned in the Prior Art. In particular, with 
regard to the number of photolithography steps, manufacture of a switching element and a 
reflection plate needs 3 photolithography steps, respectively, so that the total number of 
photolithography steps is six. 
[0013] 

This number is determined by that a high performance switching element and a high 
performance reflection plate are required to be formed on the same insulating substrate, and to 
attain this request, the switching element and the reflection plate are formed by using the separate 
production process. As a result, it brings about the increase of the production cost and becomes a 
factor which makes unit price of the reflection type liquid crystal display device high. 
[0014] 

Therefore, the reflection type liquid crystal display element has an important problem that 
the production cost should be reduced by the decrease of the above mentioned PR number and a 
simple process. 
[0015] 
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The object of the present invention is to provide a reflection type liquid crystal display 
element having high performance active matrix driving element and a high-luminance reflection 
plate at a low cost. 
[0016] 

[Means to solve the Problem] 

According to the present invention, convex and concave is formed in advance on the 
position where a reflection plate is formed in future when an active matrix driving element is 
formed on an insulating substrate. The present invention is characterized in that the convex and 
concave is formed by using at least any one of a metal film, an insulating Film, and a 
semiconductor film formed by the production process for the active matrix driving element. 
[0017] 

Namely, in a reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate comprising an active matrix 
driving element and a reflection plate having convex and concave on a surface thereof and an 
insulating substrate having a transparent electrode, the present invention is characterized in that, 
below the reflection plate, there is convex and concave formed by pattering at least one of a metal 
film, an insulating film, and a semiconductor film which are formed in the production process for 
the active matrix driving element. 
[0018] 

Further, in a reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate having an active matrix driving 
element and a reflection plate having convex and concave on a surface thereof and an insulating 
substrate having a transparent electrode, the present invention is characterized in that, below the 
reflection plate, there are convex and concave formed by pattering at least one of a metal film, an 
insulating film, and a semiconductor film which are formed in the production process for the 
active matrix driving element, and an insulating film formed on the convex and concave. 
[0019] 

Furthermore, in a reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate having an active matrix driving 
element and a reflection plate having convex and concave on a surface thereof and an insulating 
substrate having a transparent electrode, the present invention is characterized in that, below the 
reflection plate, there are convex and concave formed by patterning the insulating substrate and 
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another concave and convex formed by patterning at least one of a metal film, an insulating film 
and a semiconductor film which are formed on the convex and concave in the production process 
for the active matrix drive elements in correspondence to a period of the concave and convex of 
the insulating substrate. 
[0020] 

Furthermore, in a reflection type liquid crystal display device having the structure in which a 
liquid crystal layer is interposed between an insulating substrate having an active matrix driving 
element and a reflection plate having convex and concave on a surface thereof and an insulating 
substrate having a transparent electrode, the present invention is characterized in that, below the 
reflection plate, there are convex and concave formed by patterning the insulating substrate, 
another concave and convex formed by patterning at least one of a metal film, an insulating film 
and a semiconductor film which are formed on the convex and concave in the production process 
for the active matrix drive elements in correspondence to a period of the concave and convex of 
the insulating substrate, and an insulating film formed on this convex and concave. 
[0021] 

It is preferable that at least one of height, period, and tilt angle of the convex and concave 
formed under the reflection plate is irregular. 
[0022] 

The insulating film is formed on the convex and concave as well as the above mentioned 
active matrix driving element and wirings. A reflection plate is formed on the upper portion of the 
above mentioned insulating film to cover the active matrix driving element. Also, the reflection 
plate functions as a pixel electrode and electrically connected to the active matrix driving element 
through contact holes, thereby a reflection type liquid crystal display device is completed. 
[0023] 

The position of the contact hole of respective pixel electrodes is different in each of pixel 
electrodes. 
[0024] 

As the insulating Film formed on the convex and concave, a photosensitive insulating film 
can be used. 
[0025] 

As the active matrix driving element, the conventionally known transistor, diode, or the like 
can be used. In particular, it is preferable to use a stagger structure TFT. 
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[0026] 

The present invention relates to a manufacturing method of a reflection type liquid crystal 
display device characterized by the steps of forming convex and concave in advance on a position 
where a reflection plate should be formed by forming an active matrix driving element on an 
insulating substrate and at the same time, pattering at least one of a metal film, an insulating film, 
a semiconductor film formed by using a production process for the active matrix driving element, 
forming a reflection plate on the convex and concave, mating an insulating substrate on which the 
active matrix driving element and the reflection plate are formed with another insulating substrate 
having a transparent electrode, and injecting a liquid crystal therebetween. 
{0027] 
[Operation] 

According to the present invention, convex and concave is formed in advance in the 
position where a reflection plate should be formed in future at the same time of forming an active 
matrix driving element on an insulating substrate. Further, since the convex and concave is 
formed by using at least one of a metal film, an insulating film, and a semiconductor film which 
are formed in the production process for the active matrix driving element, production processes 
can be omitted. 
[0028] 

The operation of the present invention will be described in detail with reference to drawings. 
[0029] 

In the production processes for the conventional reflection type liquid crystal display device 
shown in Fig. 36, manufacture of a thin film transistor needs 3 photolithography steps, 
manufacture of a pixel electrode needs 3 photolithography steps, therefore the total number of 
photolithography steps needs six. 
[0030] 

On the other hand, according to the present invention, manufacture of a thin film transistor 
needs 3 photolithography steps, manufacture of a pixel electrode needs 1 photolithography step, 
therefore the total number of photolithography steps is four. As a result, the number of processes 
can be omitted. 
[0031] 

Referring to Fig. 1, the production process for a reflection type liquid crystal display device 
will be described in detail. In Fig. 1, the same reference numerals as in Fig. 35 and 36 denote the 
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same member. 
[0032] 

The production process for a thin film transistor is as follows. 

(a) After forming a metal for a gate electrode on a glass substrate 5, a gate electrode 15 and 
convex and concave pattern 20 which becomes a base of convex and concave formed on a 
reflection plate, are formed in accordance with photolithography steps. 

(b) A gate insulating film 16, a semiconductor film 17, a metal film for source and drain electrodes 
are formed thereon. 

(c) An etching is performed with an island on a thin film transistor portion 22, and convex and 
concave pattern 21 to form a base of a reflection plate left oven Namely, since the process is 
used for formation of convex and concave at the same time of forming a thin film transistor, the 
process can be simplified. Thereafter, (d) a source electrode 8 and a drain electrode 9 are formed. 
Consequently, a thin film transistor can be completed. 

[0033] 

A reflection plate 10 is formed by covering this surface with a metal having high reflection 
efficiency to perform pattern formation, thereby the reflection type liquid crystal display device is 
completed. 
[0034] 

Next, using Fig. 2, the second operation of the present invention will be described. 
[0035] 

Fig. 2 shows a cross sectional view of the reflection type liquid crystal display device on 
which an organic insulating film or an inorganic insulating film formed below the reflection plate. 
In Fig. 2, the same reference numerals as in Fig. 1 denote the same member. The difference 
between Fig. 1 and Fig. 2 is such that an organic insulating film or an inorganic insulating film 30 
is formed between the reflection plate 10 and the thin film transistor 6 or the convex and concave 
pattern 21 to connect the reflection plate 10 and the drain electrode 9 through a contact hole 49. 
[0036] 

According to the present invention, (1) since the reflection plate 10 can be formed on a 
different layer with the thin film transistor 6 and the source electrode 8 and drain electrode 9, the 
area of the reflection plate can be maximum, (2) since tilt portion of convex and concave 30 can 
be smoothed, convex and concave formed on a reflection plate having more excellent reflection 
performance, and (3) the thin film transistor 6 can be passivated, thereby preventing deterioration 
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of the thin film transistor due to a liquid crystal material. 
[0037] 

Further, an insulating film is formed on the active matrix driving element and wirings, a 
reflection plate is formed on the upper portion of the organic insulating film or the inorganic 
insulating film to cover the active matrix driving element. The reflection plate also functions as a 
pixel electrode, thereby (1) the reflection plate forms on a different layer with a thin film transistor 
and a wiring to make the area of the reflection plate maximum, and almost incident light irradiated 
in the liquid crystal display device can be utilized as a reflection light and (2) the reflection plate 
can be utilized as a pixel electrode, so that it is not necessary to form a new pixel electrode and 
the number of processes can be reduced. 
[0038] 

Referring to Fig. 3, operation will be described in the case of patterning an insulating 
substrate. 
[0039] 

Fig. 3 shows a cross section of a reflection type liquid crystal display device in the case of 
forming convex and concave by patterning an insulating substrate. In Fig. 3, the same reference 
numerals as in Fig. 1 denote the same member. The difference between Fig. 1 and Fig. 3 is such 
that convex and concave 40 is provided by patterning an insulating substrate 5 in the same period 
as that of the above mentioned convex and concave pattern 21. 
[0040] 

According to this, the convex and concave 40 (height "y" of convex and concave) obtained 
by etching of the insulating substrate 5 and convex and concave 21 (height "x" of convex and 
concave) formed thereon at the same time of forming a thin film transistor are used as convex and 
concave 41 of the reflection plate 10, thereby the height of convex and concave is not limited with 
film thickness x of a film formed at the time of producing a thin film transistor. Therefore, by 
changing the height "y" of convex and concave of the insulating substrate, convex and concave 
can be manufactured at a desired height "x + y'\ As a result, scattering performance of the 
reflection plate having the above mentioned convex and concave is improved. 
[0041] 

When height, period, and shape of convex and concave of convex and concave structure 
formed on a surface of the reflection plate have periodic structure, interference of the reflection 
light is generated and the reflection plate has color. However, by making at least one of height , 



10 



JP09-54318 

period, and shape of convex and concave irregular, color of the reflection plate is lost and the 

display performance of the liquid crystal display device is improved. 

[0042] 

Fig. 4 shows a reflection performance in the case that convex and concave of the reflection 
plate has a periodic structure. Fig. 5 shows a reflection performance in the case that convex and 
concave of the reflection plate has an irregular structure which satisfies the condition of the 
present invention. Also, Fig. 6 shows a constitutional view of evaluate system of reflection 
performance. In the figure, reference numeral 61 shows a reflection plate, 62 shows a light 
source, and 63 shows light detecting element. The reflection rate of the reflection plate 61 is 
measured by changing angle of incidence 8 from a light source 62. 
[0043] 

With respect to the performance of the reflection plate having convex and concave with 
periodic structure as shown in Fig. 4, since interference is generated, the reflection performance is 
constituted with a lot of interference peaks. Then, the reflection plate has color under white lamp. 
Instead of this, in the present invention, the reflection plate having irregular convex and concave is 
utilized, thereby peak showing interference phenomenon is lost and performance illustrates 
continuous reflection intensity with respect to the incident light angle, so that the coloring of the 
reflection plate is not observed to produce a good reflection plate according to the reflection 
performance shown in Fig. 5. 
[0044] 

The operation that the position of contact holes is irregularly arranged in respective pixels 
to electrically connect a reflection plate with a thin film transistor, will be described. 
[0045] 

Fig. 7(a) shows a plain view when the position of contact holes is periodic, and Fig. 7(b) 
shows a plain view when the position of contact holes is irregular. In Fig. 7, the same reference 
numerals as in Fig. 2 denote the same member. Reference numeral 71 shows a source signal line, 
and 72 shows a gate signal line. 
[0046] 

In Fig. 7(a), since a contact hole 49 having display pixel size is periodically arranged, a flat 
portion of a hole portion is observed at time of panel display. 
[0047] 
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On the other hand, in Fig. 7(b) showing the present invention, the position of the contact 
hole 49 is changed in respective pixel regions, thereby a concave portion of the contact hole 
portion becomes one of irregular concave and convex structure on a surface of the reflection plate 
and the hole portion is not observed. Consequently, fine reflection performance is attained. 
[0048] 

Fig. 8 shows an example in which a stagger thin Film transistor is adopted as an active 
matrix driving element. In Fig. 8, (a) to form a source electrode 8, a drain electrode 9 and a 
convex and concave pattern 20 at the first photolithography step, (b) to form continuously a 
doping layer and a semiconductor layer 17, a gate insulating film 16 and a meal electrode layer, 
(c) to define island of a gate electrode 15 and a TFT element portion and forming a convex and 
concave 21 at the same time at the second photolithography step, and thereafter, (d) to form a 
reflection plate 10 at the third photolithography step. 
[0049] 

Instead of this, when a reverse stagger thin film transistor is utilized, as shown in Fig. 1, the 
reflection plate 10 is formed at the fourth photolithography step. Therefore, by adopting a 
stagger thin film transistor, the number of photolithography steps can be omitted by 1 in 
comparison with the case of using a reverse stagger thin film transistor. 
[0050] 

[Embodiment] 

Embodiments of the present invention will be described as follows. 
[0051] 

(Embodiment 1) 

Fig. 1 shows a production process for a reflection type liquid crystal display device which is 
used in embodiment of the present invention. As a switching element in the present reflection type 
liquid crystal display device, a reverse stagger thin film transistor is adopted. As the production 
processes, on a glass substrate, 

(a) Cr metal having 50nm is formed by sputtering and a gate electrode 15 and a convex and 
concave pattern 20 are formed by photolithography (The first photolithography step), 

(b) a gate insulating film 16, a semiconductor layer 17 and doping layer are continuously formed 
by plasma CVD. At this time, a silicon oxide film having 300nm and a silicon nitride film having 
lOOnm are formed on the gate insulating film 16, an amorphous silicon layer having lOOnm is 
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formed on the semiconductor layer 17, and, an amorphous silicon (n + a-Si) layer having lOOnm 
which becomes N-type by introducing phosphorus atom is formed on the doping layer. 
Thereafter, Cr metal having 50nm is formed by sputtering, 

(c) an island 22 at TFT element portion and a convex and concave pattern 21 are formed, (The 
second photolithography step) 

(d) a source electrode 8 and a drain electrode 9 are formed, (The third photolithography step) 
and 

(e) aluminum having 300nm is formed by sputtering to form a reflection plate 10. (The fourth 
photolithography step) 

In the present embodiment, the convex and concave pattern 21 formed on a surface of the 
reflection plate and island of the TFT element portion 22 are performed in the same stage, 
thereby simplification of process can be attained. 
[0052] 

It should be noted that plasma CVD condition of a silicon oxide film, a silicon nitride film, 
an amorphous silicon film, and an N-type amorphous silicon film which are used in the present 
embodiment is set as follows. In the case of using a silicon oxide film, silane and oxygen gas are 
used as reaction gas and gas flow rate (silane/oxygen) is set to be about 0.1 to 0.5. Also, a film 
formation temperature of 200 to 300°C, pressure of 1 Torr, and plasma power of 200W are used. 
In the case of using a silicon nitride film, silane and ammonium gas are used as reaction gas and 
gas flow rate (silane/ammonium) is set to be about 0.1 to 0.8. Also, a film formation temperature 
of 250^, pressure of 1 Torr, and plasma power of 200W are used. In the case of using an 
amourphous silicon film, silane and hydrogen gas are used as reaction gas and gas flow rate 
(silane/hydrogen) is set to be about 0.5 to 2. Also, a film formation temperature of 200 to 250"C, 
pressure of 1 Torr, and plasma power of 50W are used. In the case of using an N-type 
amourphous silicon film, silane and phosphine are used as reaction gas and gas flow rate 
(silane/phosphine) is set to be about 1 to 2. Also, a film formation temperature of 200 to 250"C, 
pressure of 1 Torr, and plasma power of 50W are used. 
[0053] 

In the case of using Cr, to form an island 22 of a TFT element portion and a convex and 
concave pattern 21, wet etching is employed, and to form a silicon oxide film, a silicon nitride 
film, and an amorphous silicon film, dry etching is employed. Mixed solution between perchloric 
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acid and cerium ammonium nitrate (II) is used for etching of the Cr. Also, fluoride and oxygen 
gas are used as etching gas for etching of the silicon oxide film and the silicon nitride film and 
reflection pressure of 5 to 300mTorr, and power of 100 to 300W are used. Further, the 
amorphous silicon layer is etched by using chlorine and hydrogen gas, reaction pressure of 5 to 
300mTorr, and power of 50 to 200W. 
[0054] 

According to the present embodiment, the total number of photolithography steps is four, 
which is smaller than the total number of conventional photolithography steps of six. At this time, 
a lamination film consisting of chromium/silicon oxide film/ silicon nitride film/ amorphous silicon 
film/ n-type amorphous silicon film/ chromium as views from below is used as convex and 
concave. Therefore, the height of the convex and concave is determined by the film thickness of 
the lamination film. According to the present embodiment, the height is about 700nm, however it 
is not limited to the height. The height of convex and concave can be freely set by varying the 
film thicknesses of a metal electrode, an insulating layer, and a semiconductor layer. 
• [0055] 

Moreover, flat shape and the position of the convex and concave pattern 21 formed in the 
step (c) are at random. 
[0056] 

Further, the sidewalls of convex and concave can be tapered by varying the resist formation 
conditions for masking the shape and the exposure conditions at time of forming the convex and 
concave. Fig. 9 shows a cross sectional view of a lower substrate for a reflection plate liquid 
crystal disfflay device (a) in the case that tilt angle of the sidewalls of convex and concave is 
vertical and (b) in the case that tilt angle of the sidewalls of convex and concave are tapered.. In 
Fig. 9, the same reference numerals as in Fig. 1 denote the same member. In Fig. 9(a), the 
sidewalls of convex and concave are vertical, on the other hand, in Fig. 9(b), tapering portions 92 
are formed, therefore it is easy to form the reflection plate 10. 
[0057] 

The tilt angle 93 of the convex and concave in accordance with the present embodiment is 
set to between 5 to 15 degrees. The aperture ratio of the reflection pixel electrode plate is set to 
70 to 80%. 
[0058] 



14 



JP09-5431S 

Fig. 10 shows a cross sectional structure of a reflection type liquid crystal display device 
manufactured in accordance with the present embodiment. In Fig. 10, the same reference 
numerals as in Fig. 35 denote the same member. A lower substrate 4 formed as mentioned above 
and a counter substrate 1 having a transparent electrode 3 made of ITO are laminated with each 
other in order that their faces are opposed to each other. Orientation treatment is performed on 
the reflection plate 10 of the lower substrate 4 and the surface of the transparent electrode 3 of the 
counter substrate 1. Then, an epoxy-based adhesive 101 is applied to the peripheries of the panel 
via spacers such as plastic particles or the like to mate both substrates Thereafter, a GH type 
liquid crystal is injected to form a liquid crystal layer 11, thereby a liquid crystal display device is 
produced. 
[0059] 

A monochrome reflection type panel that was bright enough for practical applications and 
produced white comparable to newspaper was accomplish at low cost. Further, RGB color filters 
are arranged on the side of the counter substrate, thereby a blight reflection type color panel is 
realized at low cost. 
[0060] 

[Embodiment 2] 

Fig. 11 shows a production process for a reflection type liquid crystal display device used in 
Fig. 2. According to the present embodiment, an insulating layer is provided between the 
reflection plate of the reflection type liquid crystal display element in Embodiment 1 and convex 
and concave. In this embodiment, as an active matrix driving element, a reverse stagger thin film 
transistors~are employed in the same way as in the Embodiment 1. 
[0061] 

Since the step is the same up to step (d) of Embodiment 1, description of the fabrication 
step will be omitted, however step (e) and the following steps are described next. 

(e) An insulating film 30 and contact holes 49 are formed. (The fourth photolithography 

step) 

(f) Aluminum is sputtered to 300nm to form a reflection plate 10. (The fifth 
photolithography step) 

[0062] 

In the present embodiment, an organic series insulating film 30 which is an interlayer 
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insulating film, is formed between the convex and concave 21 and TFT element portions 22 and 
the reflection plate 10. As the organic series insulating film, a photosensitive polyimide film, RN- 
901 produced by NISSAN CHEMICAL INDUSTRIES, LTD. is used. As a formation condition* 
RN-901 is spin-coated at 300rpm for 5 seconds and at 2800 rpm for 20 seconds, and pre-baking 
is performed at 80^ for 10 minutes. Thereafter, the material is exposed using an ultrahigh- 
pressure mercury lamp. The material is patterned using a developing solution NMD-3 (2.38% 
TMA aqueous solution produced by Tokyo Ohka Kogyo Co. Ltd.) Finally, a postbake treatment 
is performed at 250t for lOOminutes. 
[0063] 

In the present embodiment, the total number of photolithography steps is five, which is less 
than the total number of conventional photolithography steps of six. 
[0064] 

The upper portion of the above mentioned lower substrate 4 is coated with the organic 
insulating film 30 having a thickness of i\xm, thereby the convex and concave tilt angle is 
smoothed. The reflection characteristics of the reflection plate where the organic insulating film is 
inserted between the reflection plate and the convex and concave are shown in Fig. 12. The 
reflection characteristics of the reflection plate where the organic insulating film is not inserted are 
shown in Fig. 13. The same system as shown in Fig. 6 is used to evaluate the reflection 
performance. With respect to the reflection performance where the organic insulating film 30 is 
not present, the reflection strength in the normal reflection direction is high, and the reflection 
strength depends heavily on the light incident angle. On the other hand, with respect to the 
performance of the reflection plate obtained in accordance with the present embodiment, higher 
reflection strength are obtained in a wider range of viewing angles. Where this reflection plate is 
applied to a reflection type liquid crystal display, brighter display performance can be obtained. 
[0065] 

The average tilt angle of the convex and concave formed on a surface of a reflection plate 
used in the present embodiment is set to 10 degrees. The average tilt angle of the convex and 
concave can be varied by adjusting the application conditions of the organic insulating film 30, for 
example, the thickness of the film formed by application, the baking temperature, the positions of 
the convex and concave, and their sizes. Consequently, a reflection plate having reflection 
performance complying with the object can be offered. 
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[0066] 

It is to be noted that the flat surface shape and positions of the convex and concave formed 
in the above mentioned (c) are at random. 
[0067] 

Further, since the reflection plate 10 is placed in the top layer of the lower substrate, the 
area of the reflection plate can be increased to a maximum. As a result, the aperture ratio is 80 % 
to 90%. In this way, a high-brightness reflection plate can be accomplished. 
[0068] 

Then, in the same way as in Embodiment 1 described above, the lower substrate and a 
counter substrate are mated each other such that their faces are placed opposite to each other, and 
subsequently, a GH liquid crystal is injected to form a liquid crystal layer. In this manner, a liquid 
crystal display is fabricated. 
[0069] 

Consequently, a monochrome reflection type panel that is bright enough for practical 
applications and can display white comparable to newspaper can be realized at low cost by placing 
RGB color filters on the side of the counter substrate. 
[0070] 

In the present embodiment, a positive photosensitive organic insulating film is used as an 
interlayer insulating film between the TFT element portions or the convex and concave portions 
and the reflective plate. The invention is not limited to this structure. Where PHOTONEECE 
UR3800 manufactured by Toray Industries, Inc. is used as a negative photosensitive organic film 
or where HM-5001 manufactured by NISSAN CHEMICAL INDUSTRIES, LTD. is used as a 
photosensitive inorganic film, similar advantages can be expected. Furthermore, even if an organic 
film showing no photosensitivity (such as RN-812 manufactured by NISSAN CHEMICAL 
INDUSTRIES, LTD.) or an inorganic film showing no photosensitivity (such as NT-L6008 
manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) is used, a reflective liquid crystal 
display similar to the present embodiment can be obtained, though a resist application step, a 
development step, and a peeling step are added. 
[0071] 

[Embodiment 3] 

A fabrication sequence for a reflective liquid crystal display used in an embodiment of the 
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present invention is illustrated in Fig. 14. In the present embodiment, the insulating substrate is 
ground to form a convex and concave on the underside of the convex and concave of the 
reflective liquid crystal display in Embodiment 1 described above, whereby the height of the 
convex and concave is set at wilL 
[0072J 

In this embodiment, the fabrication sequence is similar to the fabrication sequence for 
Embodiment 1 except for step (d) and so description of the sequence is omitted. The fabrication 
sequence is carried out similarly to Embodiment 1 up to step (c). In (d) and (c), to define TFT 
element islands and form convex and concave, Cr/silicon oxide film/silicon nitride film/amorphous 
silicon film/n-type amorphous silicon film/Cr is etched, and then the underlying glass substrate 5 is 
etched continuously. The glass substrate is etched to 1 urn using 50% aqueous hydrofluoric acid 
(HF) solution. As a result, the convex and concave of the lower glass substrate and the convex 
and concave of the upper substrate are combined into a convex and concave 141 having a 
maximum height of 1.7jxm. 
[0073] 

Then, source electrode 8, drain electrode 9, and reflective plate 10 are fabricated similarly 
to the steps (d) and (e) of Embodiment 1. 
[0074] 

In the present embodiment, the height of the convex and concave 141 can be increased 
independent of the film thickness of the TFT elements, by etching the glass substrate 5, too. 
Accordingly, the film thickness can be set to a value that is best suited for high-performance 
TFTs. Furthermore, height of the convex and concave that is necessary to secure good reflecting 
performance can be obtained. 
[0075] 

Consequently, a monochrome reflection type panel that is bright enough for practical 
applications and can display white comparable to newspaper can be realized at low cost by placing 
RGB color filters on the side of the counter substrate. 
[0076] 

[Embodiment 4] 

Fig. 15 shows a cross sectional structure of a TFT substrate of a reflection type liquid 
crystal display device manufactured in accordance with embodiment 4. In the present 



18 



JP09-54318 

embodiment, on the glass substrate 5 which is etched in the embodiment 3, an insulating layer to 
form convex and concave in advance is formed and ground, thereby providing underside convex 
and concave. 
[0077] 

According to the production process, a silicon oxide film 151 which is a film for forming 
convex and concave in advance, is formed on a glass substrate 5 at a thickness of 2um by CVD 
method. As a plasma CVD condition, silane of lOsccm and oxygen of 80 seem are provided as a 
material gas, a film formation temperature at 350^, and a reaction pressure of 1 Torr are set. 
Thereafter, steps (a) to (e) are conducted in the same way as that in the embodiment 3. However, 
in the step (d), the glass substrate is not etched, but a silicon oxide film which is the convex and 
concave formation layer is etched by l^im. In the present embodiment, dry etching is used. As a 
condition, carbon tetrafluoride of lOOsccm, oxygen of 20sccm, power of 200W, and pressure of 
lOOmTorr are set. 
[0078] 

In the present embodiment, the process number of convex and concave formation is 
increased, however, etching time can be shortened in comparison with the formation of convex 
and concave by etching of the glass substrate. Also, tilt angle of an edge portion 152 of the 
convex and concave can be freely controlled. Therefore, objective reflection property can be 
easily obtained. As a result, high-performance reflection type liquid crystal display device is 
provided. 
[0079] 

Note that as the convex and concave formation layer 151, a silicon oxide film is used, 
however, the present embodiment is not limited thereto. The same effect can be expected when a 
silicon nitride film, a polyimide film, or the like is used. Further, if a photosensitive organic film 
or inorganic film described in the Embodiment 1 is used for the convex and concave formation 
layer, etching process can be more easily performed. 
[0080] 

[Embodiment 5] 

Fig. 16 shows a cross sectional view of the reflection type liquid crystal display device used 
in Embodiment 5. According to embodiment 5, an insulating layer is provided between a 
reflection plate and a convex and concave in addition to the embodiment 3. 
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[0081] 

An organic-based insulating film 30 which is an interlayer insulating film, is formed between 
the convex and concave 153 and TFT element portions 6 and the reflection plate 10. As the 
organic -based insulating film, a photosensitive polyimide film, RN-901 produced by NISSAN 
CHEMICAL INDUSTRIES, LTD. is used. The formation condition of the embodiment 5 is the 
same as that of Embodiment 2. 
[0082] 

As a result, maximum height of convex and concave is determined by the total of height of 
the convex and concave formed on the base glass substrate and height of the convex and concave 
made from Cr, a gate insulating film, a semiconductor layer, and a lamination film of a doping 
layer and Cr which are formed on the convex and concave on the base glass substrate. The height 
of the convex and concave on the reflection plate can be increased independent of the film 
thickness of the TFT elements. Further, the upper portion of the convex and concave is covered 
with an organic-based insulating film 30 at a thickness of 1 urn, thereby tilt angle of the convex 
and concave can be smoothed. 
[0083] 

As a result, with respect to the performance of the reflection plate obtained in accordance 
with the present embodiment, higher reflection strength are obtained in a wider range of viewing 
angles. Where this reflection plate is applied to a reflection type liquid crystal display device, a 
monochrome reflection type panel that is bright enough for practical applications and can display 
white comparable to newspaper can be realized at low cost by placing RGB color filters on the 
side of the- counter substrate. 
[0084] 

Note that, in the present embodiment, a positive photosensitive type organic-based 
insulating film is used as an interlayer insulating film between the TFT element portions or the 
convex and concave portions and the reflective pixel electrode plate. The invention is not limited 
to this structure. Where PHOTONEECE UR3800 manufactured by Toray Industries, Inc. is used 
as a negative photosensitive organic film or where HM-5001 manufactured by NISSAN 
CHEMICAL INDUSTRIES, LTD. is used as a photosensitive inorganic film, similar advantages 
can be expected. Furthermore, even if an organic film showing no photosensitivity (such as RN- 
812 manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) or an inorganic film showing 
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no photosensitivity (such as NT-L6G08 manufactured by NISSAN CHEMICAL INDUSTRIES. 
LTD.) is used, a reflective type liquid crystal display similar to the present embodiment can be 
obtained, though a resist application step, a development step, and a peeling step are added. 
[0085] 

In the present embodiment, underside convex and concave is formed by grinding the glass 
substrate, however, when a convex and concave formation layer made of an organic-based or an 
inorganic-based insulating film is provided on the upper portion of the glass substrate and ground 
to form underside convex and concave as described in the embodiment 4, the same effect can be 
obtained. 
[0086] 

[Embodiment 6] 

Fig. 8 shows a production process for a reflection type liquid crystal display device used in 
Embodiment 6. In the present embodiment, instead of a reverse stagger thin film transistor which 
is an active matrix driving element of the reflection type liquid crystal display device described 
above in the Embodiment 1, a stagger thin film transistor is adopted. As a result, bright reflection 
type liquid crystal display device is provided with further smaller process numbers than that of the 
Embodiment 1. 
[0087] 

A production process for a reflection type liquid crystal display device which is used in the 
present embodiment will be described. 

(a) Cr metal having 50nm is formed on a glass substrate 5 by sputtering to form a source 
electrode 8, "a drain electrode 9, and a signal line by the Cr metal (The first photolithography 
step), 

(b) a doping layer, a semiconductor layer 17, and a gate insulating film 16 are continuously 
formed by plasma CVD. At this time, an amorphous silicon (n + a-Si) layer having lOOnm which 
becomes N-type by introducing phosphorus atom is formed on the doping layer, an amorphous 
silicon layer having lOOnm is formed on the semiconductor layer, and a silicon oxide film having 
300nm and a silicon nitride film having lOOnm are formed on a gate insulating film, 

(c) Cr metal having 50nm is formed by sputtering, and a gate electrode 15, an island at TFT 
element portion 6 and a convex and concave 21 are formed (The second photolithography step), 
and 
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(d) aluminum having 300nm is formed by sputtering to form a reflection pfate 10 (The third 

photolithography step). 

[0088] 

In the present embodiment, a film formation condition of a silicon oxide film, a silicon 
nitride film, an amorphous silicon film, and an N-type amorphous silicon film which are formed by 
plasma CVD is the same as that in Embodiment 1. Further, an etching method and the etching 
condition of chromium, a silicon oxide film, a silicon nitride film, an amorphous silicon film, and 
an n-type amorphous silicon film for formation of the island 6 at TFT element and the convex and 
concave 21 are the same as those of embodiment L 
[0089] 

According to the present embodiment, convex and concave formed on a surface of the 
reflection plate is formed at the same time of forming the TFT element portion mentioned above 
in the step (c), thereby the process can be simplified. In particular, as an active matrix driving 
element, the stagger thin film transistor 6 is used, the number of PR process can be further 
reduced in comparison with the above described reverse stagger TFT. The total number of 
photolithography steps needs three in the present embodiment. In other words, the number has 
been reduced to half of the conventional number of six. At this time, a lamination film consisting 
of chromium/silicon oxide film/ silicon nitride film/ amorphous silicon film/ n-type amorphous 
silicon film/ chromium as views from below is used as the convex and concave. Therefore, the 
height of the convex and concave is determined by the film thickness of the lamination film, and 
the height is about 700nm. 
[0090] ^ 

Note that flat shape and the position of the convex and concave formed in the step (c) are at 
random. 
[0091] 

Further, the sidewalls of convex and concave can be tapered by varying the resist layer 
formation conditions for masking the shape and the exposure conditions at time of forming the 
convex and concave. The tilt angle of the convex and concave in accordance with the present 
embodiment is set to between 5 to 15 degrees. The aperture ratio of the reflection plate is set to 
70 to 80%. 
[0092] 
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A lower substrate formed as mentioned above and a counter substrate 1 having a 
transparent electrode made of ITO are laminated with each other in order that their faces are 
opposed to each other. Orientation treatment is performed on the surfaces of the reflection plate 
of the lower substrate and the transparent electrode of the counter substrate. Then, an epoxy- 
based adhesive is applied to the peripheries of the panel via spacers such as plastic particles or the 
like, to mate both substrates Thereafter, a GH type liquid crystal is injected to form a liquid 
crystal layer, thereby a liquid crystal display device is produced. A monochrome reflection type 
panel that was bright enough for practical applications and produced white comparable to 
newspaper was accomplish at low cost. Further, RGB color filters are arranged on the side of the 
counter substrate, thereby a blight reflection type color panel is realized at low cost. 
[0093] 

Note that the height of the convex and concave according to the present embodiment is 
about 700nm, however the invention is not limited thereto. The height of convex and concave 
can be freely set by varying the film thicknesses of a metal electrode, an insulating layer, and a 
semiconductor layer. 
[0094] 

[Embodiment 7] 

Fig. 17 shows a production process for a reflection type liquid crystal display device used in 
Embodiment 7 of the present invention. In the present invention, instead of a reverse stagger thin 
film transistor which is a switching element for driving an active matrix of the reflection type 
liquid crystal display device described in the Embodiment 2, a stagger thin film transistor is 
adopted. Namely, an insulating layer is newly provided between the reflection plate and the 
convex and concave in the reflection type liquid crystal display device according to the 
embodiment 6. 
[0095] 

Since the production process for a reflection type liquid crystal display device of the present 
embodiment is the same up to step (d) of the Embodiment 6. 
[0096] 

The production process up to step (c) of the present embodiment is the same as that of 
embodiment 6. 

(d) An insulating film 30 and contact holes 49 are formed. (The third photolithography step) 
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(e) Aluminum is sputtered to 300nm to form a reflection plate 10. (The fourth 
photolithography step) 
[0097] 

In the present embodiment, a film formation condition of a silicon oxide film, a silicon 
nitride film, an amorphous silicon film, and an n-type amorphous silicon film which are formed by 
plasma CVD is the same as that in Embodiment 1. Further, an etching method and the etching 
condition of chromium, a silicon oxide film, a silicon nitride film, an amorphous silicon film, and 
an n-type amorphous silicon film for formation of TFT element island 5007-8 and the convex and 
concave 21 are the same as, those of embodiment 1. 
[0098] 

In the present embodiment, convex and concave formed on a surface of the reflection plate 
is formed at the same time of forming the TFT element portion mentioned in the step (c) in the 
same way as in the embodiment 6, and the stagger TFT is used as an active matrix driving 
element, thereby the number of PR process can be further reduced in comparison with the reverse 
stagger TFT described in Embodiment 2. 
[0099] 

As the organic-based insulating film formed on the convex and concave 21, a photosensitive 
polyimide film, RN-901 produced by NISSAN CHEMICAL INDUSTRIES, LTD. is used. The 
formation condition is the same as that of Embodiment 2. The upper portion of the above 
mentioned convex and concave 21 is coated with the organic-based insulating film 30 having a 
thickness of lp-m, thereby the convex and concave tilt angle is smoothed. As a result, in the same 
way as the reflection plate obtained in the Embodiment 2, the reflection plate having higher 
reflection strength are obtained in a wider range of viewing angles in the case of the present 
embodiment. 
[0100] 

Note that the number of photolithography steps in the embodiment 7 is increased by one in 
comparison with the total number of photolithography steps which needs three in the 
embodiment 6. In other words, the total number of photolithography steps is four, which is 
smaller than that of conventional photolithography steps of six. The reflection type liquid crystal 
display device can be produced with the number of steps. 
[0101] 
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The average tilt angle of the convex and concave formed on a surface of the reflection plate 
used in the present embodiment, is 10 degree. 
[0102] 

Note that flat shape and the position of the convex and concave formed in the above 
mentioned step (c) are at random. 
[0103] 

Further, since the reflection plate 10 is placed in the top layer of the lower substrate, the 
area of the reflection plate can be increased to a maximum. As a result, the aperture ratio is 80 % 
to 90%. In this way, a high-brightness reflection plate can be accomplished. 
[0104] 

Thereafter, in the same manner as that of the embodiment 6 mentioned above, the liquid 
crystal display device is manufactured and the same effect can be obtained. 
[0105] 

Note that, in the present embodiment, a positive photosensitive type organic-based 
insulating film is used as an interlayer insulating film between the TFT element portions or the 
convex and concave portions and the reflective pixel electrode plate. In the case of using an 
organic base insulating film having no photosensitivity as an interlayer insulating film, the same 
effect can be expected. However, there is wide difference in the process number between the case 
of having photosensitivity and the case of having no photosensitivity. In Fig. 18, the process 
drawings are shown in the case of using a photosensitive film and in the case of using a polyimide 
film having no photosensitivity. When a photosensitive insulating film is used, there are only three 
steps suclras (a) film deposition, (b) light exposure, and (c) etching. On the other hand, when an 
insulating film having no photosensitivity is used, 6 steps such as (a) insulating film deposition, (e) 
resist coating, (f) light exposure, (g) development, (h) etching and (i) resist peeling are required to 
perform usual resist processing treatment. Therefore, for the simplicity of the process, it is 
effective to use a photosensitive insulating film. 
[0106] 

As another photosensitive film, if PHOTONEECE UR3800 manufactured by Toray 
Industries, Inc. is used as a negative photosensitive organic film, or if HMoOOl manufactured by 
NISSAN CHEMICAL INDUSTRIES, LTD. is used as a photosensitive inorganic film, which is 
described in the embodiment 2, similar advantages can be expected. 
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[0107] 

[Embodiment 8] 

Fig. 19 shows a production process for a reflection type liquid crystal display device used in 
Embodiment of the present invention. In the present embodiment, instead of a reverse stagger 
thin film transistor which is a switching element for driving an active matrix of the reflection type 
liquid crystal display device described in the Embodiment 3, a stagger thin film transistor is 
adopted* 
[0108] 

A production process for a stagger thin film transistor is the same as that in Embodiment 6. 

(a) Cr metal having 50nm is formed on a glass substrate 5 by sputtering to form a source 
electrode 8, a drain electrode 9, and a signal line by the Cr metal. (The first photolithography 
step) 

(b) A doping layer, a semiconductor layer 17, and a gate insulating film 16 are continuously 
formed by plasma CVD. At this time, an amorphous silicon (n + a-Si) layer having lOOnm which 
becomes N-type by introducing phosphorus atom is formed on the doping layer, an amorphous 
silicon layer having lOOnm is formed on the semiconductor layer, and a silicon oxide film having 
300nm and a silicon nitride film having lOOnm are formed on a gate insulating film. 

(c) Cr metal having 50nm is formed by sputtering, and a gate electrode 15, an island at TFT 
element portion 6 and a convex and concave 21 are formed. (The second photolithography step) 
[0109] 

The etching step of the glass substrate 5 and the following steps are performed in the same 
way as that fn Embodiment 3. 

(d) In the step (c), to define TFT element islands and form convex and concave, Cr/silicon oxide 
film/silicon nitride film/amorphous silicon film/n-type amorphous silicon film/Cr is etched, and 
then the underlying glass substrate is etched continuously. The glass substrate is etched to I am 
using 50% aqueous hydrofluoric acid (HF) solution. As a result, the convex and concave of the 
lower glass substrate and the convex and concave of the upper substrate are combined into a 
convex and concave having a maximum height of U\im. 

(e) Aluminum is sputtered to 300nm to form a reflection plate 10. (The third photolithography 
step) 

[0110] 
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Thereafter, the reflection type liquid crystal display device is manufactured by using the 
same production process as described in the embodiment 6. 
[0111] 

In the present embodiment, the height of the convex and concave 153 can be increased 
independent of the film thickness of the TFT elements, by etching the glass substrate 5, too. 
Accordingly, without increasing the PR number, the film thickness can be set to a value that is 
best suited for high-performance TFTs. Furthermore, height of the convex and concave that is 
necessary to secure good reflecting performance can be obtained. 
[0112) 

As a result, a monochrome reflection type panel that was bright enough for practical 
applications and produced white comparable to newspaper was accomplish at low cost. Further, 
RGB color filters are arranged on the side of the counter substrate, thereby a blight reflection type 
color panel is realized at low cost. 
[0113] 

Note that the first convex and concave structure is obtained by etching the glass substrate in 
Embodiment 8. The same effect can be expected when an inorganic film such as a silicon oxide 
film, a silicon nitride film, or the like, or an organic film such as a polyimide film or the like is 
formed on a glass substrate, and etching is performed thereon to form the first convex and 
concave structure. 
[0114] 

[Embodiment 9] 

Fig."20 shows a production process for a reflection type liquid crystal display device used in 
the embodiment of the present invention. In the present invention, instead of a reverse stagger 
thin film transistor which is a switching element for driving an active matrix of the reflection type 
liquid crystal display device described in the Embodiment 5, a stagger thin film transistor is 
adopted. 
[0115] 

A production process for a stagger thin film transistor is the same as that in Embodiment 6 
and an insulating film is formed between the reflection plate and the convex and concave in the 
same manner as in the Embodiment 5. 
[0116] 
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Note that the first convex and concave structure is obtained by etching the glass substrate in 
the Embodiment 9. The same effect can be expected when an inorganic film such as a silicon 
oxide film, a silicon nitride film, or the like, or an organic film such as a polyimide film or the like, 
is formed on a glass substrate, and etching is performed thereon to form the first convex and 
concave structure. 
[0117] 

[Embodiment 10] 

According to the present embodiment, contact holes of the reflection type liquid crystal 
display deice manufactured in the same way as those in the Embodiments 2 to 5 and 7 to 10 are 
differently arranged in respective pixels, thereby concave portion of the contact hole portions is 
made one of irregular convex and concave structure formed on a surface of the reflection plate. 
Consequently, a bright reflection type liquid crystal display device is provided. 
[0118] 

In the present embodiment, on the upper portion of the convex and concave, a 
photosensitive polyimide film (RN-902 produced by NISSAN CHEMICAL INDUSTRIES, 
LTD.) is formed on an active matrix driving element and a wiring and the reflection plate is 
formed to cover the active matrix driving element. The reflection plate has a function of a pixel 
electrode and is electrically connected to the active matrix driving element through contact holes. 
[0119] 

The mask pattern used for formation of the contact holes is arranged at the different 
position in respective pixels. By using this mask, the photosensitive polyimide film is exposed to 
light and developed to form a contact hole portion. By doing this, the position of contact holes 
which are located under the reflection plate for electrically connecting the reflection plate and the 
active matrix driving element through a polyimide film, is irregularly arranged in every pixel. 
Note that in the present embodiment square pattern having a side of lOum is adopted as a 
contact shape, however, the present invention is not limited thereto. 
[0120] 

Fig. 7(a) shows a plain view when the position of contact holes is periodic, and Fig. 7(b) 
shows a plain view when the position of contact holes is irregular. In Fig. 7(a), since a contact 
hole portion 49 having display pixel size is periodically arranged, a flat portion of the hole portion 
is observed at time of panel display. On the other hand, in Fig. 7(b) showing the present 
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invention, the position of the contact hole 49 is changed in respective pixel regions, thereby a 
concave portion of the contact hole portion becomes one of irregular concave and convex 
structure on a surface of the reflection plate and the hole portion is not observed. Consequently, 
fine performance of the reflection plate is attained. 
[0121] 

[Embodiment 11] 

The present embodiment shows fabrication of a parallel capacitance with a liquid crystal to 
keep a writing apply voltage from a data line of the reflection type liquid crystal display device in 
which a reverse stagger thin film transistor is used as an active matrix driving element described in 
Embodiment 2, to next writing. Fig. 21 shows a cross section view in the case of having a 
storage capacitance line and a gate storage line of the reflection type liquid crystal display device 
manufactured in the present embodiment. 
[0122] 

According to the present embodiment, Cr patter is formed for the gate electrode 15 and the 
convex and concave 21 as described in the production process (a) of the embodiment 2. and at the 
same time, Cr pattern 211 for a storage capacitance line and a gate storage line is formed. The 
production process is same as that of Embodiment 2 other than the above mentioned formation. 
Therefore, a storage capacitance C can be provided between the reflection plate 10 and a storage 
capacitance line or a gate storage line 211 via an insulating film 30. 
[0123] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above storage 
capacitance and gate storage can be formed with same production process of the active matrix 
driving element and the convex and concave by changing a mask used in the production process 
(a) of the Embodiment 2. 
[0124] 

Further, not to put the optimum convex and concave structure on a surface of the reflection 
plate into disorder which is caused by the parallel capacitance shape, flat surface shapes of the 
storage capacitance line and the gate storage line are irregular shape by making the mask pattern 
used for the patterning irregular. It should be noted that the irregular shape is determined to make 
capacitance value of respective pixels the same. 
[0125] 
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In the present embodiment, an active matrix driving element and the convex and concave 
are simultaneously formed in the same production process, and the flat shape of the parallel 
capacitance is irregular shape, thereby the parallel capacitance can be formed without 
deteriorating performance of the reflection plate and increasing the number of production 
processes- Accordingly, the reflection type liquid crystal display device having excellent display 
performance, namely bright and clear enough for practical applications can be obtained. 
[0126] 

[Embodiment 12] 

The present embodiment shows fabrication of a parallel capacitance with a liquid crystal to 
keep a writing apply voltage from a data line of the reflection type liquid crystal display device in 
which a reverse stagger thin film transistor is used as an active matrix driving element described in 
Embodiment 2, to next writing. Fig. 22 shows a cross section view in the case of having a 
storage capacitance line the reflection type liquid crystal display device manufactured in the 
present embodiment. 
[0127] 

According to the present embodiment, Cr pattern 21 is formed for a source electrode 8, a 
drain electrode 9, and the convex and concave in the production process (d) of the embodiment 2. 
and at the same time, Cr pattern 221 for a storage capacitance line is formed. The production 
process is same as that of embodiment 2 other than the above mentioned formation. Therefore, a 
storage capacitance C can be provided between the reflection plate 10 and a storage capacitance 
line 221. 
[0128] - 

In the fabrication of the above mentioned parallel capacitance, pattern for the above storage 
capacitance can be formed with same production process of the active matrix driving element and 
the convex and concave by only changing a mask used in the production process (d) of the 
Embodiment 2. 
[0129] 

Further, not to put the optimum convex and concave structure on a surface of the reflection 
plate into disorder which is caused by the parallel capacitance, flat surface shape of the storage 
capacitance line is irregular shape by making the mask pattern used for the patterning irregular. It 
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should be noted that the irregular shape is determined to make capacitance value of respective 

pixels the same. 

[0130] 

In the present embodiment, an active matrix driving element and the convex and concave 
are simultaneously formed in the same production process, and the flat shape of the parallel 
capacitance is irregular shape, thereby the parallel capacitance can be formed without 
deteriorating performance of the reflection plate and increasing the number of production 
processes. Accordingly, the reflection type liquid crystal display device having excellent display 
performance, namely bright and clear enough for practical applications can be obtained. 
[0131] 

[Embodiment 13] 

The present embodiment shows fabrication of a parallel capacitance with a liquid crystal to 
keep a writing apply voltage from a data line of the reflection type liquid crystal display device in 
which a reverse stagger thin film transistor is used as an active matrix driving element described in 
Embodiment 2, to next writing. Fig. 23 shows a cross section view in the case of having a 
storage capacitance line of the reflection type liquid crystal display device manufactured in the 
present embodiment. 
[0132] 

According to the present embodiment, Cr pattern 21 is formed for a source electrode 8, a 
drain electrode 9, and the convex and concave in the production process (d) of the embodiment 2, 
and at the same time, Cr pattern 231 for a storage capacitance line is formed. Then, the Cr pattern 
231 for storage capacitance line formed on the same layer as a source and drain electrodes and a 
contact portion 232 of the reflection plate 10 are formed and electrically connected to each other 
when the contact holes 49 are formed in the production process (e). The production process is 
same as that of Embodiment 2 other than the above mentioned formation. Therefore, a storage 
capacitance C can be provided between the reflection plate 10 and the Cr pattern 233 for storage 
capacitance line. 
[0133] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above storage 
capacitance can be formed with same production process of the active matrix driving element and 
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the convex and concave by only changing a mask used in the production processes (d) and (e) of 

the Embodiment 2. . 

[0134] 

Further, not to put the optimum convex and concave structure on a surface of the reflection 
plate into disorder which is caused by parallel capacitance shape, flat surface shape of the storage 
capacitance line is irregular shape by making the mask pattern used for the patterning irregular. It 
should be noted that the irregular shape is determined to make capacitance value of respective 
pixels the same. 
[0135] 

In the present embodiment, an active matrix driving element and the convex and concave 
are simultaneously formed in the same production process, and the flat shape of the parallel 
capacitance is irregular shape, thereby the parallel capacitance can be formed without 
deteriorating performance of the reflection plate and increasing the number of production 
processes. Accordingly, the reflection type liquid crystal display device having excellent display 
performance, namely bright and clear enough for practical applications can be obtained. 
[0136] 

[Embodiment 14] 

Fig. 24 shows a cross section view of the reflection type liquid crystal display device of the 
present embodiment. In the embodiment 13 of the present embodiments, of Cr pattern for storage 
capacitance line, the Cr pattern 233 of same window as the gate electrode and the reflection plate 
10 are connected at the contact portion 232. 
[0137] 

By doing this, a storage capacitance C can be provided between the reflection plate 10 and a 
storage capacitance line 231 through a gate insulating film 16 formed on TFT elements. 
[0138] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above storage 
capacitance can be formed with same production process of the active matrix driving element and 
the convex and concave by only changing a mask used in the production processes (d) and (e) of 
the Embodiment 2. 
[0139] 
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Further, not to put the optimum convex and concave structure on a surface of the reflection 
plate into disorder which is caused by parallel capacitance shape, flat surface shape of the storage 
capacitance line is irregular shape by making the mask pattern used for the patterning irregular. U 
should be noted that the irregular shape is determined to make capacitance value of respective 
pixels the same. 
[0140] 

In the present embodiment, an active matrix driving element and the convex and concave 
are simultaneously formed in the same production process, and the flat shape of the parallel 
capacitance is irregular shape, thereby the parallel capacitance can be formed without 
deteriorating performance of the reflection plate and increasing the number of production 
processes. Accordingly, the reflection type liquid crystal display device having excellent display 
performance, namely bright and clear enough for practical applications can be obtained. 
[0141] 

[Embodiment 15] 
[0142] 

According to the present embodiment, Cr pattern 21 is formed for a gate electrode 15, and 
the convex and concave in the production process (c) of the embodiment 6, and at the same time, 
Cr pattern 251 for a storage capacitance line and a gate storage line is formed. The production 
process is same as that of embodiment 6 other than the above mentioned formation. Therefore, a 
storage capacitance C can be provided between the reflection plate 10 and a storage capacitance 
line or a gate storage line 251 through an insulating film 30. 
[0143] - 

In the fabrication of the above mentioned parallel capacitance, pattern for the above storage 
capacitance and the gate storage can be formed with same production process of the active matrix 
driving element and the convex and concave by only changing a mask used in the production 
process (c) of the Embodiment 2. 
[0144] 

Further, not to put the optimum convex and concave structure on a surface of the reflection 
plate into disorder which is caused by parallel capacitance shape, flat surface shapes of the storage 
capacitance line and the gate storage line are irregular shape by making the mask pattern used for 
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the patterning irregular. It should be noted that the irregular shape is determined to make 

capacitance value of respective pixels the same. 

[0145] 

In the present embodiment, an active matrix driving element and the convex and concave 
are simultaneously formed in the same production process, and the flat shape of the parallel 
capacitance is irregular shape, thereby the parallel capacitance can be formed without 
deteriorating performance of the reflection plate and increasing the number of production 
processes. Accordingly, the reflection type liquid crystal display device having excellent display 
performance, namely bright and clear enough for practical applications can be obtained. 
[0146] 

[Embodiments 16, 17, 18] 

In the case of using a stagger thin film transistor, it can be considered that there are some 
variations of the storage capacitance line disclosed in the embodiment in which a reverse stagger 
thin film transistor is used. 
[0147] 

Figs. 26, 27 and 28 show cross sectional views of the reflection type liquid crystal display 
device of embodiments 16, 17 and 18. 
[0148] 

In embodiment 16, the storage capacitance C is formed by the Cr pattern 211 and the 
reflection plate 10 provided in the same layer with source and drain electrodes. 
[0149] 

In embodiment 17, by connecting the Cr pattern 231 and the reflection plate 10 provided in 
the same layer with a gate electrode in the contact portion 232, the storage capacitance C is 
formed by this and Cr pattern 233 provided in the same layer with source and drain electrodes. 
[0150] 

In embodiment 18, by connecting the Cr pattern 233 and the reflection plate 10 provided in 
the same layer with source and drain electrodes in the contact portion 232, the storage 
capacitance C is formed by this and Cr pattern 231 provided in the same layer with gate electrode. 
[0151] 

In the embodiments 11 to 18, convex and concave is formed by a film formed at the time of 
forming TFT elements and an insulating film formed thereon, in addition to this, in the case that 
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convex and concave is formed by etching a glass substrate or an insulating film formed on the 

glass substrate, the above parallel capacitance can be provided. 

[0152] 

[Embodiment 19] 

Fig. 29 shows a production process of a reflection type liquid crystal display device used in 
the embodiment of the present invention. Thin film transistors are used for an active matrix 
driving element of the reflection type liquid crystal display device according to the present 
invention disclosed in the embodiments 1 to 10, however this invention is not limited to this. In 
the present embodiment, MIM diode is used for an active matrix diving element. 
[0153] 

The production processes of the reflection type liquid crystal display device in the 
embodiment are as follows; (a) A glass substrate is used as a lower substrate. On the glass 
substrate, Cr having 50nm is formed by sputtering and patterning is performed thereon by usual 
photo resist method to form a lead electrode 291 and a convex and concave pattern 292. (b) 
Thereafter, SiNx film is formed at a thickness of 500nm as an insulating layer by plasma CVD. 
Then, the film is patterned by general photo resist method to form an insulating layer portion 293 
at MIM element section and a convex and concave 294 of the reflection plate. Furthermore, 
aluminum is formed at a thickness of 300nm by sputtering to form a reflection plate 10. 
[0154} 

Thereafter, the glass substrate 5 on which the above MIM element is fabricated, and a 
counter substrate 296 on which an ITO 295 of a transparent conductive film in strip shape is 
formed in an orthogonal direction with a lead electrode 291, are laminated with each other in 
order that their faces are opposed to each other. Note that orientation treatment is performed on 
the glass substrate 5 on which MIM element is formed and the counter substrate 296, and an 
epoxy-based adhesive is applied to the peripheries of the panel via spacers such as plastic 
particles or the like to mate both substrates. Thereafter, a GH type liquid crystal 11 is injected to 
form a liquid crystal layer, thereby a liquid crystal display device is manufactured. As a result, a 
monochrome reflection type panel that was bright enough for practical applications and produced 
white comparable to newspaper was accomplish at low cost. Further, RGB color filters are 
arranged on the side of the counter substrate, thereby a blight reflection type color panel is 
realized at low cost. 
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[0155] 

[Embodiment 20] 

Fig. 30 shows a production process for a reflection type liquid crystal display device used 
in the embodiment of the present invention. In the embodiment, in addition to the embodiment 
19, the glass substrate is etched to make the height of convex and concave high. 
[0156] 

Since the production process of the reflection type liquid crystal display device is the same 
up to step (c) of Embodiment 19, description of the fabrication step will be omitted. 

(c) patterning is performed by general photolithography method and a silicon nitride film is 
etched. Thereafter, a base glass substrate is continuously etched by 1 urn. 
[0157] 

Thereafter, in the same manner as disclosed in Embodiment 19, the liquid crystal display 
device is manufactured by using the counter substrate 296 and the glass substrate 5 on which 
MIM element is formed. 
[0158] 

In the present embodiment, the height of the convex and concave can be increased 
independent of the film thickness of the MIM elements, by etching the glass substrate, too. 
Accordingly, the film thickness of the MIM elements can be set to an optimum value and 
optimum height of the convex and concave can be obtained, thereby high performance MIM 
elements and high performance reflection plate can be realized. In the present embodiment, a 
monochrome reflection type panel that was bright enough for practical applications and produced 
white comparable to newspaper was accomplish at low cost. Further, RGB color filters are 
arranged on the side of the counter substrate, theireby a blight reflection type color panel is 
realized at low cost. 
[0159] 

[Embodiment 21] 

Fig. 31 shows a cross sectional view of the glass substrate on which MIM element is formed 
of the reflection type liquid crystal display device fabricated in the present embodiment. 
[0160] 

According to the present embodiment, after forming an insulating layer portion of MIM 
element portion and convex and concave of the reflection plate in Fig. 30(c) of the embodiment 
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20 disclosed above, application of photosensitive polyimide (RN-901) 311, pre-baking at 90'C, 
and light exposure/developing are performed to form pattern and then baking is performed at 
250X^ for 30 minutes. Then, upper portions of the convex and concave, the MIM element, and . 
the lead line are covered with the polyimide film having a thickness of 0.5 to 2\xm. The MIM 
element and the reflection plate 10 are connected to each other with a contact hole 312. 
[0161] 

In comparison with the above mentioned embodiment, the number of PR is increased by 1, 
however, it is possible to smooth tilt angle of convex and concave and make the reflection 
performance of the reflection plate suitable. Note that the reflection type liquid crystal display 
device of the present invention can be realized at a lower cost than that of the conventional 
reflection type liquid crystal display device using MIM diode. 
[0162] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display device is 
fabricated using a counter substrate and a glass substrate on which the above fabricated MIM . 
element is formed. In the case of the present embodiment, a monochrome reflection type panel 
that was bright enough for practical applications and produced white comparable to newspaper 
was accomplish at low cost. Further, RGB color filters are arranged on the side of the counter 
substrate, thereby a blight reflection type color panel is realized at low cost. 
[0163] 

[Embodiment 22] 

Fig. 32 shows a production process for a reflection type liquid crystal display device used 
in the embodiment of the present invention. In the present embodiment, as an active matrix 
driving element, MIM diode is adopted and as the lead electrode, Ta is used. Detailed description 
of the production process will be follow. 
[0164] 

(a) On the glass substrate 5, Ta is formed at a thickness of 500nm as a lead electrode 291 by 
sputtering to form a lead electrode 291 and convex and concave patter 292 at the same time. 

(b) Thereafter, a lead line 291 is immersed into citric acid solution of 0.1wt% and constant 
voltage of 2V is applied, thereby an anodic oxidation is performed. By doing this, surface portion 
of the lead electrode is covered with an anodic oxide insulating thin film 321. Note that this 
anodic oxidation layer has a thickness of 200nm. 
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(c) Thereafter, an Si0 2 film 322 is evaporated as an insulating film at a thickness of 600nm. 
By etching an anodic silicon layer, island 322 of the MIM diode region and a convex and concave 
323 are formed at the same time. 

(d) Thereafter, aluminum is formed at a thickness of 300nm by sputtering to form a 
reflection plate 10. 

[0165] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display device is 
fabricated using the counter substrate and the MIM substrate fabricated in the above. In the case 
of the present embodiment, a monQchrome reflection type panel that was bright enough for 
practical applications and produced white comparable to newspaper was accomplish at low cost. 
Further, RGB color filters are arranged on the side of the counter substrate, thereby a blight 
reflection type color panel is realized at low cost. 
[0166] 

[Embodiment 23] 

Fig. 33 shows a production process for a reflection type liquid crystal display device used in 
the embodiment of the present invention. 
[0167] 

According to the present embodiment, after the lead electrode is formed in embodiment 22, 
a base glass substrate is continuously etched by l\im. Thereafter, in the same manner as in the 
embodiment 22, anodic oxidation is performed on Ta and a surface portion of the lead electrode is 
covered with an anodic oxide insulating film 321.Then, an aluminum having 300nm is formed by 
sputtering to form a reflection plate 10. 
[0168] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display device is 
fabricated using the counter substrate and the MIM substrate fabricated in the above. In the case 
of the present embodiment, a monochrome reflection type panel that was bright enough for 
practical applications and produced white comparable to newspaper was accomplish at low cost. 
Further, RGB color filters are arranged on the side of the counter substrate, thereby a blight 
reflection type color panel is realized at low cost. 
[0169] 

[Embodiment 24] 
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Fig. 34 shows a production process for a reflection type liquid crystal display device used in 
the embodiment of the present invention. 
[0170] 

In the embodiment 24, the same process as that in the embodiment 23 is performed until 
anodic oxidation process. Thereafter, an organic-based insulating film or an inorganic-based 
insulating film 311 is formed to form a contact hole 312, and then, aluminum is formed at 300nm 
by sputtering to form a reflection plate 10. Photosensitive polyimide is used as an organic-based 
insulating film or an inorganic-based insulating film. 
[0171] 

After application of photosensitive polyimide (RN-901), pre-baking at 90~C, light 
exposure/developing to form pattern and then baking is performed at 250 3 C for 30 minutes. 
Then, upper portions of the convex and concave, the MIM element, and the lead line are covered 
with a polyimide film having a thickness of 0.5 to 2\in\. 
[0172] 

In comparison with the above mentioned embodiment, the number of PR is increased by 1, 
however, it is possible to smooth tilt angle of convex and concave and make the reflection 
performance of the reflection plate suitable. Note that the reflection type liquid crystal display 
device of the present invention can be realized at a lower cost than that of the conventional 
reflection type liquid crystal display device using MIM diode. 
[0173] 

Thereafter, in the same manner as above described in Embodiment 19, a liquid crystal 
display device is produced by using a counter substrate and a glass substrate on which MIM 
element fabricated above is formed. In the case of the present embodiment, a monochrome 
reflection type panel that was bright enough for practical applications and produced white 
comparable to newspaper was accomplish at low cost. Further, RGB color filters are arranged on 
the side of the counter substrate, thereby a blight reflection type color panel is realized at low 
cost. 
[0174] 

[Effect of the Invention] 

According to the present invention, convex and concave existing on the surface of the 
reflection plate determines reflection performance of a reflection type liquid crystal display device. 
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In the manufacturing of an active matrix driving element, thus formed insulating film, a 
semiconductor film, a single layer or a multilayer of metal electrode are patterned by 
simultaneously forming an active matrix driving element by patterning, thereby a reflection type^ 
liquid crystal display device having good display performance is provided at a low cost. 
[Brief Description of Drawings] 

[Fig. 1] is a diagram illustrating a production process of a lower substrate of a reflection type 
liquid crystal display device using a reverse stagger TFT according to the present invention. 
[Fig. 2] is a cross sectional view illustrating a reflection type liquid crystal display device using a 
reverse stagger TFT according to the present invention. 

[Fig. 3] is a cross sectional view illustrating a reflection type liquid crystal display device using a 
reverse stagger TFT in which convex and concave is formed by etching an insulating substrate 
according to the present invention. 

[Fig. 4] is a view illustrating reflection characteristic in the case that convex and concave of a 
reflection plate has periodic structure. 

[Fig. 5] is a view illustrating reflection characteristic in the case that convex and concave of a 
reflection plate has irregular structure. 

[Fig. 6] is a schematic view illustrating reflection performance evaluating system. 

[Fig. 7] is an explanatory drawing illustrating the position of contact holes according to the prior 

art and the present invention. 

[Fig. 8] is a diagram illustrating a production process of a lower substrate of a reflection type 
liquid crystal display device using a stagger TFT according to the present invention. 
[Fig. 9] shows a cross sectional view of a surface of convex and concave of a reflection plate 
according to embodiment of the present invention. 

[Fig. 10] shows a cross sectional view of a liquid crystal display device according to an 
embodiment of the present invention. 

[Fig. 11] shows a production process view of a lower substrate according to an embodiment of 
the present invention. 

[Fig. 12] shows a drawing of reflection performance of a reflection plate having no insulating film. 
[Fig. 13] shows a drawing of reflection performance of a reflection plate having an insulating film 
according to embodiment 2 of the present invention. 



40 



JP09-54318 

[Fig. 14] is a production process view illustrating a lower substrate according to embodiment 3 of 
the present invention. 

[Fig. 15] is a cross sectional view illustrating a lower substrate according to embodiment 4 of the 
present invention. 

[Fig. 16] is a cross sectional view according to embodiment 5 of the present invention. 

[Fig. 17] is a production process view illustrating a lower substrate according to an embodiment 7 

of the present invention. 

[Fig. 18] is an explanation drawing illustrating difference in production step between a 
photosensitive insulating film and a general insulating film. 

[Fig. 19] is a production process view illustrating a lower substrate according to an embodiment 8 
of the present invention. 

[Fig. 20] is a production process view illustrating a lower substrate according to an embodiment 9 
of the present invention. 

[Fig. 21] is cross sectional view illustrating a lower substrate in the case of forming convex and 
concave formation layer according to embodiment 9 of the present invention. 
[Fig. 22] is cross sectional view illustrating a lower substrate according to embodiment 12 of the 
present invention. 

[Fig. 23] is cross sectional view illustrating a lower substrate according to embodiment 13 of the 
present invention. 

[Fig. 24] is cross sectional view illustrating a lower substrate according to embodiment 14 of the 
present invention. 

[Fig. 25] is "cross sectional view illustrating a lower substrate according to embodiment 15 of the 
present invention. 

[Fig. 26] is cross sectional view illustrating a lower substrate according to embodiment 16 of the 
present invention. 

[Fig. 27] is cross sectional view illustrating a lower substrate according to embodiment 17 of the 
present invention. 

[Fig. 28] is cross sectional view illustrating a lower substrate according to embodiment 18 of the 
present invention. 

[Fig. 29] is a production process view illustrating a lower substrate according to embodiment 19 
of the present invention. 
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[Fig. 30] is a production process view illustrating a lower substrate according to embodiment 20 
of the present invention. 

[Fig. 31] is a production process view illustrating a lower substrate according to embodiment 21\ 
of the present invention. 

[Fig. 32] is a production process view illustrating a lower substrate according to embodiment 22 
of the present invention. 

[Fig. 33] is a production process view illustrating a lower substrate according to embodiment 23 
of the present invention. 

[Fig. 34] is a production process view illustrating a lower substrate according to embodiment 24 
of the present invention. 

[Fig. 35] is a cross sectional view of conventional reflection type liquid crystal display device. 
[Fig. 36] is a production process view illustrating a lower substrate of conventional reflection type 
liquid crystal display device. 
[Description of Marks] 



1 


counter substrate 


2 


counter glass substrate 


3 


transparent electrode 


4 


lower substrate 


5 


glass substrate 


6 


TFT 


7 


polyimide film 


8 


source electrode 


9 


drain electrode 


10 


reflection plate 


11 


liquid crystal layer 


12 


incident light 


13 


reflection light 


14 


concave and convex shape 


15 


gate electrode 


16 


gate insulating film 


17 


semiconductor layer 


18 


convex and concave on polyimide surface 
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49 contact hole 

20 convex and concave pattern 

21 convex and concave pattern 

22 island 

30 insulating film 

40 convex and concave 

41 maximum height of convex and concave 

71 source signal line 

72 gate signal line 

91 side wall portion 

92 taper portion 

93 tilt angle of convex and concave 
101 adhesive 

141 convex and concave pattern 

151 insulating layer 

152 convex and concave portion of insulating layer 

153 whole convex and concave portions 

211 Cr pattern for storage capacitance line or gate storage line 

221 storage capacitance line 

231 storage capacitance line 

232 contact hole for storage capacitance 

233 storage capacitance lower electrode 

251 storage capacitance line or gate storage line 

291 lead electrode 

292 Cr for convex and concave 

293 insulating layer 
284 convex and concave 
296 counter substrate 

301 glass convex and concave portion 

311 insulating layer 

312 contact hole 

322 silicon oxide film 
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[Fig. 13] shows a drawing of reflection performance of a reflection plate having an 
insulating film according to embodiment 2 of the present invention. 
[Fig. 14] is a production process view illustrating a lower substrate according to 
embodiment 3 of the present invention. 

[Fig. 15] is a cross sectional view illustrating a lower substrate according to embodiment 
4 of the present invention. 

[Fig. 16] is a cross sectional view according to embodiment 5 of the present invention. 
[Fig. 17] is a production process view illustrating a lower substrate according to an 
embodiment 7 of the present invention. 

[Fig. 18] is an explanation drawing illustrating difference in production step between a 
photosensitive insulating film and a general insulating film. 

[Fig. 19] is a production process view illustrating a lower substrate according to an 
embodiment 8 of the present invention. 

[Fig. 20] is a production process view illustrating a lower substrate according to an 
embodiment 9 of the present invention. 

[Fig. 21] is cross sectional view illustrating a lower substrate in the case of forming 
convex and concave formation layer according to embodiment 9 of the present invention. 
[Fig. 22] is cross sectional view illustrating a lower substrate according to embodiment 12 
of the present invention. 

[Fig. 23] is cross sectional view illustrating a lower substrate according to embodiment 13 
of the present invention. 

[Fig. 24] is cross sectional view illustrating a lower substrate according to embodiment 14 
of the present invention. 

[Fig. 25] is cross sectional view illustrating a lower substrate according to embodiment .15 
of the present invention. 

[Fig. 26] is cross sectional view illustrating a lower substrate according to embodiment 16 
of the present invention. 

[Fig. 27] is cross sectional view illustrating a lower substrate according to embodiment 17 
of the present invention. 

[Fig. 28] is cross sectional view illustrating a lower substrate according to embodiment 18 
of the present invention. 
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[Fig. 29] is a production process view illustrating a lower substrate according to 
embodiment 19 of the present invention. 

[Fig. 30] is a production process view illustrating a lower substrate according to 
embodiment 20 of the present invention. 

[Fig. 31] is a production process view illustrating a lower substrate according to 
embodiment 21 of the present invention. 

[Fig. 32] is a production process "view illustrating a lower substrate according to 
embodiment 22 of the present invention. 

[Fig. 33] is a production process view illustrating a lower substrate according to 
embodiment 23 of the present invention. 

[Fig. 34] is a production process view illustrating a lower substrate according to 
embodiment 24 of the present invention. 

[Fig. 35] is a cross sectional view of conventional reflection type liquid crystal displ 
device. 

[Fig. 36] is a production process view illustrating a lower substrate of conventional 
reflection type liquid crystal display device. 

[Description of Marks] 



1 


counter substrate 


2 


counter glass substrate 


3 


transparent electrode 


4 


lower substrate 


5 


glass substrate 


6 


TFT 


7 


polyimide film 


8 


source electrode 


9 


drain electrode 


10 


reflection plate 


11 


liquid crystal layer 


12 


incident light 
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13 reflection light 

14 concave and convex shape 

15 gate electrode 

16 gate insulating film 

17 semiconductor layer 

18 convex and concave on polyimide surface 
49 contact hole 

20 convex and concave pattern 

21 convex and concave pattern 

22 island 

30 insulating film 

40 convex and concave 

41 maximum height of convex and concave 

71 source signal line 

72 gate signal line 

91 side wall portion 

92 taper portion 

93 tilt angle of convex and concave 
101 adhesiye 

141 convex and concave pattern 

151 insulating layer 

152 convex and concave portion of insulating layer 

153 whole convex and concave portions 

211 Cr pattern for storage capacitance line or gate storage line 

221 storage capacitance line 

231 storage capacitance line 

232 contact hole for storage capacitance 

233 storage capacitance lower electrode 

251 storage capacitance line or gate storage line 

291 lead electrode 

292 Cr for convex and concave 
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293 insulating layer 

284 convex and concave 

296 counter substrate 

301 glass convex and concave portion 

311 insulating layer 

312 contact hole 

322 silicon oxide film 
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